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ABSTRACT 

An evaluation was conducted of the diagnostic 
accuracy and treatment appropriateness of emergency medical 
technicians (EHTs) in caring for ««,a55 consecutive patien%* during a 
four-and -one-half month period. Data on EMT diagnoads and treatment 
arid physician diagnosis were collected* and EHT data validated by » 
observers. There were fifty-eight diagnostic conditions for which 
treatments were mandated as determined by a physician panel, 
affecting 2,233 .(50<) patients. EHT diagnositic accuracy was measured 
using physician diagnosis as the standard, and ratesi of appropriate 
trealienf were based upon the list of mandated treatments Diagnostic 
9CCU racy tended to be mediocre, but trea,tment a ppropriatsness varied 
by diagnosis and severity. Serious medical and trauma conditions 
received appropriate treatment, far more frequently than hon- serious 
conditions. Essential changeis in educational approach and emphasis 
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The Research Report Series is published by I be Na- 
tional (^ciHer for Health Servires Research 
(N(IHSR) to provide significant research reports 
in their entirety upc^n the eompl<4ion of the proj- 
ect. Research Reports are developed by the princi- 
pal investigators who conducted the research, and 
are directed to selected users* of health services rv-o 
search as part of a continuing NdHSR effort No 
expedite the dissemination of new knowledge re- 
sulting frc>m its project support. 

^(bttract 

An evaluation was conducted of the diagnostic ac- 
curacy and treatment .appropriateiitfS& of emer- 
gency medical technicians (FMTs) in caring for 
4,455 consecutive patients during^a four and one- 
half month period. Data on EMI diagnosis and 
treatment and physician diagnosis were collected, 
and EMT data validated by observers. There were 
58 diagnostic conditions for w;hich treatments were 
mandated as determined by a physician panel, af- 
fecting 2,233 (50 percent) patients. EMT diagnos- 
tic accuracy Mra$ measured using physician tliag- 
no^is as the standard, and rates of appropriate 
treatment were based Aipon the |ist of mandated 
treatments. Diagnostic accuracy tended to be 
mediocre, but tf^atment appropriateness varifed by 
diagnosis and severity. Serious medical and 
trauma conditions received appropriate treatmen^ 
far more frequently than non-'Serious conditions. 
Essential changes in educational approach^and 
emphasis are discussed. 
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1 his investigation was supported by^ the National 
('enter for Heahh Services l^esearth under con- 
^ tract numl>er HSM-1 10-72-877 with New Haven 
Heahh Care, Inc., New Haven, Connecticut. 
^I his issue presents the fwll report on "Emer- 
gency Medical lechnician Performance Evahia- 
-lion/' excluding Appendix C and D, in order to 
expedite ihe dissemination of this information. 
The full fina^^ report, including Jtieasures of EMT 
performance in each diagnostic group» data collec- 
tion forms and personnel training manuals, is 
available for sale to the public by the National 
Technical Information Service, Springfield, VA 
22I6r(tel.: 703/557-4650), order number PB 272 
879. 

Copies of this abbreviated report are available 
^n request to NCHSR, Office of Scientific ^nd 
Technical Information, 3700 East-West Highway, 
Hyattsville, MD 20782 (tel.: 801/436-8970). 

Othep NCHSR reports of related interjest are 
*;Emergency Medical Services: Research 
Methodology" (PHS) 78-3195, and "Emergency 
Medical Services System's Research Projects, 1977" 
(HRA) 77-3194. ^ 



In the operation of a system tor delivering emer- 
gency medical care, the greatest single expense to 
a community is probably the training and 
employment of Emergency Medical Technicians 
(EMTs). It is the EMTs responsibility to provide 
initial care at the scene and stabil^e care during 
transport to an appropriate facility for definitive 
care. The effectiveness of an emergency medical 
services system depends to a^ great extent on the 
performance of these prehospital activities. An 
important advacice in improving prehospital 
emergency care ^as the Department of Transpor- 
^ationjts development of a standard training pro- 
gram for EMTs, but even lHJCces$ful completion of 
an accepted course cannot guarantee adequate 
performance in >he field. *This report offers a 
method for measuring the extent to which EMTs 
• actually carry out the diagnostic and treatment 
« tasks for which they were trained. The method was 
, developed and applied in one community in the • 
northeast. The results, which suggest the need for 
major changes in the training program, are pro- 
vocative, dhhough they are directly applicable only ^ 
to the test community. By far thtf mo$t important 
product of the study is the evaluative m^hod it- 
self. To the community needing more meaningful 
inforntation about its prehospital care system than 
simply numbers of personnel trained or ambu- 
lance response time, this approach offer^ a 
straightforward, relatively simple, and relatively 
inexpensive way of examining that system's 
performance. 

^^iS<rald Rosenthal, Ph.D. 

Director | . 

May 1978 ' \ 
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» 

Each year there is a ir^endous amount of in- 
jury or loss of human life through trauma and 
3udden medical illness.' This year more than 
• 50,000 people will die from auto accidents; 12^)00 
will die from burns; and many thousands ffom 
A drowning.* Cardiac disease is now the number one 
caust of sudden death in America.' Millions of 
people will be involved in some form of trauma or 
medical emergency. Many of these patients wilt re- 
ceive little or no prehospital emergency medical 
care because of the lack of adequately trgiined per- 
. sonnet or proper equipment.* 

Phase 1, the peripd of time between the initial 
injury and the patient's arrival at a medical facility, 
is a critical period during which life saving meas- 
ures may be institifted if adequately trained and 
equipped personnel are available. Approximately . 
17% of those trauma .victims who die at^ the scene 
or en route to the hospital do so from'cohditiohs 
which mJ^ reversible by simple measures deliv- 
ered by sfbpropriately trained paramedical per- 
sonnel.' TTlfe patient who experiences a sudden 
medical emergency and subsequently has a cardiac 
arrest has no chJince of survival without help; 
however, with optimal paramedical care between 
12% and 18% may survive and *>alk out" of the 
hospital.' Providing victims of accidental injury 
and sudden medical emergencies with the optimal 
prospect of survival and lowest level of disability 
requires a large number of well trained and 
equipped eipergency rescue paramedics; 4n e^fi' 
-dent system of emergency communications; and a 
multispecia}ty staffed 24 hour emergency service 
equipped to handle major casualties and backed 
up by the appropriate specialty services.' 

If there is to be an improvement in injury and 
survival statistics, as well as in Phase I care, there 
.must exist a highly coordinated and sophisticated 
ambulance emergency care *y stem.'" However, the 
y, quality of emcrgehcy care delivered ^s directly re- 
r lated to the 'skill, training; and capability of those 
6 witio adminiiter it and not solely to the equipment 
1^ tirf ayltemi avamWe.* *• ' 4 

• Even where thert are trained emergency care 

the^care deUyer^ may be in- 
ERXC or ev*n Wrofw* because of ihcontist^ri- 




cics hetwttn traiiiiiiK pcrformaiu c, or in- 
adc<|uato recognition of the signs and symptoms <)f 
injuries or disease.'" These failings n^ay have a di- 
rect and negative effect on the appioprialeiiess of 
irealinenl. 

In many slates iheie aie minimal or no stand- 
ards for the trainiW of ambulance attendants, and 
only l ecently has aXent ion been drawn to this seri- 
ous gap in the medical. care system by varying 
agencies." However, a gi owing awareness of the 
lack of training available for Phase 1 emergency 
technicians has led to the development of various 
training programs.'* 

In 1970, the United States Department of 
Transportation in conjunction with Dunlap As- 
sociates' released the course curriculum for an 81- 
hour Emergency Medical TechViician-Ambulance 
(EMT-A) course which was to serve as a stand- 
ardized course for use in all states. The New 
Haven EMT-A training program was initially de- 
veloped under the aegis of the Yale Trauma Pro- 
gram to provide the best possible training for am- 
bulance attendants within the New'Haven region. 
improv;e the quality of care delivered, and increase 
interagency cooperation and communication. 
Regulations established by the State of Connec- 
ticut, effective January 1,1974, required that all 
technicians and drivers employed by commercial 
ambulance services be licensed, with licensure dc- 
^ndent upon successful completion (^f the stand- 
^ird 81-hour EMT-A course and a 20-hour re- 
fresher course every second year.'' 

EMT's arfe responsible for supporting life and 
r<^ducing morbidity while transporting the patient 
safely and expeditiously to the care of a physidan. 
.In the training course, EMT's receive basic train- 
ing in the recognition and treatment of medical, 
surgical, obstetrical and psychiatric emerge'ncies. 
They ari; also trained to a limited extent in com- 
munications, ^trication, medico-legal problems, 
and the safe driving of emergency vehicles. '* 
. In November of 1972 after approximately 200 
£MT'8 had been trained in New Haven, there was 
a subjective impression that their diagnostic accu- 
racy and Uterapcutic* intervention had 'improved' 
However, this irtpressioh was not demonstrable 
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through objective information/ Thercf were no 
existing prospective studies of EMT performance 
available. To justify the continued expenditure of 
time and funds on training, information ^n the 
quality of care rendered by graduates Jbf the 
£MT-A training cours^^as obviously n^essary. 
Futhermore^ it seemed rVhsonable that any altera- 
tions in the l|asic 81 -hour EMT- A course and the 
20-hour refresher course should be based both on 
documented performance deficiencies and on 
identifiable special local requireme;its. 

The Yale Trauma Program, with funding from 
the Commonw)calth Foundfeition of New York, de- 
veloped and carried out a performance evaluation 
of the approximately 200 Emergency Medical 
Technicians who had been trained in the New 
Haven EMT Training Program. All EMTs in the 
sample 'were trained according to the standard 
8 1 -hour curriculum by the same group of four in- 
structors, although four separate classes were in- 
volved. The performance of these EMTs was sur- 
veyed for approximately 3,300 cases transported 
by them to the Emergency Service (E.S.) of Yale- 
New Haven Hospital over a six month period. 
Data collection was carried out by interviewers 
present in the E.S^ 24 hours a day, seven darys a 
week/ A 14 page form was used to collect patient 
socio-demogr^phic daia* relevant historical infor-S 
mation, observed signs ^nd symptoms^ EMT cUni-'^ 
cs(l impression, EMT treatments, and the physi- 
cian's emergency service diagnosis and.patient dis- 
position. This information was then correlated 
with a set of standard criteria developed, through 
the use of standard EMT training course texts and 
revised by a physician panel. The data were then 
analyzed to determine the accuracy of EMT diag- 
nosis (as compared to the physician's diagnosis), 
the appropriateness of EMT-prdvtded treatments 
(as measured against the standard criteria for care, 
i«e., mandated treatments) for, specific diagnostic 
groups, and the frequemry wiUi which EMT treat- 
mems provided were consisttnt with the diagnosis 
when the »^hiM:ian was correct in his initial clini* 
cil itnfNreai^Qn. ApproxTmamly itSOO cases in the 



sample group could be analyzed using the *'man- 
dated treatment""methodology. 

Several important observations were mado dur- 
ing this initial study which served as the pretest for 
the present project. The first was that the diagnos- 

* tic accuracy of EMTs ranged ^idel| over varying 
diagnostic groups, tending to be somewhat higher 
in surgical or trauma cases as opposed to medical 
or non-trauma casu. However, within the broad 
range of trauma? diagnostic accuracy varied 
widely, with lacerations ahdJfractures of the ankle 
scoring well above 80%, while fractures of the 
femur and clavicle scored below 20% accuracy. 
The second important observation is that in a sig- 
nificant number of cases in which the EMT was in- 
correct in his clinical impression, he nonetheless 
provided the appropriate treatment. In analyzing 
the constellations of si^ns and symptonis recorded 
by the EMT, it was apparent that he was treating 
the signs and symptoms appropriately, although 
he was unable to integrate them into the correct 
diagnosis. This was particularly evident in certain 
medical problems, suth as pulmonary edema and 
myocardial infarction. The consistency with which 
treatments were given to a particular diagnostic 
group having a mandated treatment also varied 
widely, being exceedingly high in many trauma 
groups, but quite low in certain medical groupi, 

I particularly cerebrovascular accidents (stroke)* In 
this situation, it was hypothesized that the^EMT 
may have had an inadequate understanding of the 
physiologic basis of th^ problem, and hence failed 
to appreciate the importance br .significance of the ^ 
required treatment. 
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of particular concern was the observation ihai 
many cases were correctly diagnosed but incorrectly 
treated. 1 he data were'further analyzed lo deter- 
mine what possible additional factors mighi miti- 
gate against the EMT providing the Vnown and ac- \ 
cepted mandated treatment. .Sugg^tivc evidence 
was present that the presence of tiQnconnTiitant 
factors such as alcohol abuse, psychiatric condi- 
tions, or firug addiction were associated with inap- 
propriate or inadequate treattnent in these patient 
subgroups. 

It was also hypothesized that lower 
socioeconomic patient subgroups were receiving 
less adequate care* than w?re those of higher 
socioeconomic standings. Tacit in this assumption 
was the implication that there woulcl be a differ- 
ence in treatment patterns associated with differ- 
ences in race on ethnicity. Analysis of the dat« 
showed thak patients in the lowest socioeconomic 
(SES) qUintile received a slightly higher rate of ap- 
propriate treatment than did those in theitjghest 
socioccon'omic^tjUintiic. A possible explanation for 
this finding was thai EMTs may have f()und it dif- ^ 
ficult to play the rolp of a professional wMn dealy 
Ing with patients in the higher socioeconomic 
levels, but were able to do so rpadily when dealing 
iwith patients in the lower socioeconomic levels. If 
so, they would 'Be likely to act in a.more profes- 
siqnal manner and thereby provide more appro- 
priaite carq for patients in the lower SES group- 
fngs. An outgrowth of this hypothesis was that the 
socioeconomic status and various motivSitional fac- 
tors olf the EMT might also play an important role 
in determining which EMTs woilld perform with a 
high level of appropriateness "and which would 

not' ♦ ♦ * 

The need to rcplicat* this "study and to examine 
. the various hypotheses prop<^sed, set the stage for 
tlevelopifient and implementation of the present 
research effort. ' V 



EMT Evaluation 

Since the iuccpiion of ihe txyr-spccified F.M I , 
iraining curriculum, mosi elioriji lo assess F.M'l 
performance have. been limii^d lo paper and pen- 
cil testing, rhis is r.ouiinely carritni out as a 
mechanism for determining^'successfUUompleiion 
of the cours^ and is a low-cost method of evalua- 
tion. Several \tates have developed writien assess- 
meni lests lbr\tate ceriification. and the creation 
of a National F^gistry for Emergency Medical 
1 echnicians has fost^f^dthe concept of a nation- 
ally accepted standard of^Kj^formance on a stand- 
ardized test.'** 

Truelove and Abercrombie '* of Alabama have 
developed a multiple choice test, of approximately 
300 items, which is based upUn tasks tljat practic- 
ing EMTs have identified as being both frequently 
performed and important aspects of their work. In 
validating the test against the ratings of EMT 
supervisors, there was seen to be a high <;orrelation 
between the supervisor's pcVceptipn of the EMT s 
■ability tq function and raw scores on the written 
test. In general, however, written tests have an un- 
known correlation with actual performancer In an 
effort to deal with fhe skill requirements of the 
EMT several practical examinations involving both 
"simulated case management and basic skill testing 
have been developed.*" Disadvantages of this |p- 
proach afe the variable and frequently high cosfbf 
simulation testing, the Wghly controlled nature of 
the simulations 'with a resultant possible lack of 
task realism, and the unVnown correlation of per- 
formance on simulation te«tH*g with field per- 
formance. In the fi/ia) anlysis, itN^he cliriical or 
field performance of the EMVwhich is of 
paratnounfin^portance, and any. attempt to 
evaluate EMTs must either deal dfrectly with field 
performance,, or demonstrate*? strong correlation 
between the evaluative ipethodology used and ac- • 
' tual field performance.' 



Background 



All provi.von and planuiiif^; of Emergeiuy Mcd- 
cial Service in Connecrit ut fall uhder the aegis of 
the Office of Kmeigency Medical Sei vi( es (OF.MS) 
in the State Department of Ffealth by virtue of 
Public Aci' 74-305. This Act was promulgated and 
passed by the state legislature in-order to carry out 
the mandate provided by Public I,aw 93-154. th^ 
» Federal e\iS Systems Act of 1973/ While this 
evaluation project was not done because of the 
State EMS program, it was carried out in the midst 
of these developments, and there jvere several 
areas of common concern where the Study staff in- 
terfaced dilcitly with OEMS'. 

(lhanges instituted by the State during data col- 
; leition which had the most dire<:t effects on the . 
level of patient care were the rigid enforcement of 
J) a complete vehicle equipment inventory* and 2) 
the use of ohiy trained and licensed EMTs in the 
ambulance patient compartment. ^ * 

1 he emphasis onvationaF and coordinated plan- 
ning promulgated by OEMS served as a theme for 
the EMS providers in ijie greater New Haven area. 
ThM^atmosphere augmented by numer^ous plan- 
ning and development «iee(ings between the proj- 
ect staff and the providers prior to data collection, 
resulted in a Smooth' implementation of the inter- 
view phase oF the stiidy. . * 

The three hospitals and m6si of the ambulance 
providers Involved in the study were from the. 
South Central Connecticut region of the EMS sys- 
tem. The majority of ^ergency arpbufance cases 
arriving at Yale-New Haven Hospital (YNHH) and 
the Hospital of St. Raphael (HSR)' in New Haven 
originated in the communities of New Haven, East 
Haven, North Haven, West Haven/ Branford, 
Guilford, Hamden, Orange and Woodbridge, a . 
region usually (considered to be a meHicaN trade 
area. Located at the intersection of three noajor in- 
terstate highways, this area encompasses 136.3 ' 
square miles with a total jiopulation pf approxi* 
matrly 400»000» 85% of whicl) is urban and subur- 
ban. While alnicist 14% of the total population of 
the area \i non- white, the City of New Haven ittelf 
has experienced an increase in non-white popuria- 
tiph*duftng the last decide frqm 14,9% to 34v8%. 



1 his minority pi^pulation includes a rapidly in- 
creasing Spanish^speaking population (9%)s 
V ' Coincicjent with this^increase in minority popu- 
lation, the City of New Haven 'experienced an« 
overall population decline of 9.5% over the past 
decade.* During this period, the total area expert- v 
enciKl a 12% rise in populgtion largely confined to 
th« suburban communities^ The urban ^center is 
experiencing ap outward migration of whites to 
the surrounding towns and inward migration of 
black and Spanish-Leaking minorities'. Addition- 
ally, Yale-New Haven Hospital and the Hospital of 
St. Raphael attract a significant volume of cases 
from smaller communities more peripherally lo- 
cated sUch as North Branford, Wallingford, 
Bethany/CUinton and ison. 

Largely due to the presence of Yale-New Haven 
Medical Center, the area is high in physician and 
allied health resources. As a result of this concen- 
tration of tertiary health services, the New Haven 
area receives a numbcH' of ambulance transfers in- 
volving acute patients for the spinal cord, cardiac^ 
surgery, or burn treatment units. 

In terms of the availability of health services and 
access to these services, New Haven and the sur- 
rounding area is seen as a relatively **health rich** 
community. Th^ physician/population ratio for the 
region i$ 31.8 per 1,000 population. Although 
dramatically above the national average, this ratio 
tends to be inflated by the presence of a large 
medical school. Encompassed within the area are 
three hospitals with a total of 2,122 beds*^ (a bed 
population ratio of 5.3. per 1,000 population), 
three health maintenance organizations, and ap- 
proximately 250 organizational providers of health 
or health-related services. • * 



* 1 hill imiudri 71 1 Vcirninii Actminliu«iiun b«dt In W«m Havcfr* 
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'of the ihirc arca hospitals, two art- liuaied in 
New Haven. Tht- Hospital of St. Raphael is a 44t) 
bed hospital knated in the (riitei of New Haven 
Approximately IfiO patients aie tieated in the 
tiiieigent y service each day. with about 12-15 ain- 
bulaiue visits. 

Yale-New Haven Hospital is a 965 bed tea( hing 
hospital, one of the two largest in the State, and is 
located in the center Of New Haven. YNHH tieais 
appr<«xiniately 250 patients daily in'thc F.niergency 
Service, and recijiyes an average of 25-30 ambu- 
lance visits per day. The YNHH Emergency Serv- 
ice has the largest E.S. caseload in the Siatc, • 

Both hospitals^are staffed and equipped t<> deal 
jjtith medical, surgidll. psychiatric, obstetrical, and 
pediatric problems 24 hours a day. Extended care 
services include medical, surgical, neurosurgical, 
and pediatric intensive care and coronary care 
units. Of the two hospitals. YNHH treats the 
majority of major trauma cases because of its 
"greater size and dearee of specialization and easy 
^access from interstafle highways. HSR is a Catholic 
hospital whi^h may have an effect Upon t'he demo- 
graphic background of patient * being brought to 
the emergency service by ambulance. 

Ambulance services for the seven-tawn regibn 
are provided by six cbmmercial companies. Flana- 
gan aim New Haven Ambulance companies are^Jo- 
cated in N^w Haven aiid also service Woodbridge 
and'Orange. They are the largest c^)mpanies in the 
.regtqn and provide the majority of services. Mur- 
ray's Ambulance in Hamden &nd North Haven 
Ambulance of North Naven are subsidiaries of 
New Haven Ambulance. Flanagan Ambulance has 
four vchidcs, while New Haven and- its sub- 
'iidiaries "have six vehicles. Tl^ two remaining 
companies, Nutilc's Ambulance and Cpnnecticut 



AmhuJiiiur. proviclr scrviir tm itiv citirs ot Kasl 
FhivtMi and West HavtMi, rcsprrlivvly/ Both ihvsc 
(ompanics air snialltM than ihrjwo New Hiivrii 
Anvliulaiuc stMvurs with Nutilc^s having two vt> 
hicits and tionncituut ihivv, Vhv six. ambulance 
companies receive ^houi (>()-7« rails per day, with 
!ir)-4() of them requiring transportation to an 
emergency service. While tlie majority of data col- 
lected weie from (onimercial companies, numer- 
ous volunteer and municipal providers from the 
surrounding areas utilize the^New Haven emer- 
gency services. It has been estimated that ambu- 
lance runs of all types, both routine and emer-v. 
gency, amount to appioximately 22,000 a year for 
the area, with estimates vaiying between V% and 
^ of these being non-emergent eases. While cer- 
tain differential patterns of E.S.jitilization emerge 
betw<fcn HSR and YNViH, based mainly on 
demographic, geographic and religious charac- 
leristies, it has-been assumed for this study, with 
some justificaticm, that the choice of emergency 
^cK)m by ambulance >ehide is essentially random.* 

The thirdj. hospital in the survey was Milford 
Hospital, a 150 b<d general hospital with an an- 
jiual emergency service caselc)ad of 32,000. Mil- 
ford has a population of approximately 53,000 
and draws cases from a population base of about 
63,000. It is serviced by a single commercial com- 
pany. Chamberlain's Ambulance Service. 

The training program for the EMI -A 81 -hour 
course which was established at YNHH in 1970, 
draws students frcmi New Haven and the 12 cmi- 
tiguous or nearby towns. It is basically the ambu- 
lance service for this larger area which utilize the 
,^n1er4(ency facilities of -YNHH. The vast majority 
of Emergency Medical Technicians surveyed dur- 
ing the course^ of the earlier study were graduates 
of the New Haven 81 -hour EMI -A course. / 



• III rmerKciity ambuUnre r»ir«» the mnbuUmc lethnUUn lendt u* bring the 
. |Milf m lo the tlawti facilliy. 1h«i U, tht pr^fjettnvtn of ihc pailrnl *irr not «• 

gre ai a fat lor at In walk-ln catei. The pronimliy of ihe two huipltaU. iherrfore, 
^ jystjfi^ [hi aiiumpilon of relative randomneit. 



A survey lon^ited in 1971 under the auspices 
of the Yale 7 rAumS Program provided the fol- 
lowing informatiori atK\ut Connecticut ambulance 
attendants. Of those .attendamts employed by a 
commercia/l aitibujam'e seryiOe in Connecticut, 
55% were employed full-time by the services a,nd 
45% were employed part-tijme. The-commercial at-» 
tendants in this survey were young, with a mean 
age of 26 years. This contrasted'with the n\j?an age 
of 34 years ^or municipal attendants, 38.5 years 
f for voluntary atteridants, and 40 ^ears fcrr hospital 
bas^d attendatlts. The mean hourly pay Va^e of 
commercial attendants in Connecticut in 197|^ w>as . 
$2.00 per hour; for municipal employees, the ra^" 
was $4.83 and for hospitat-based. $3.25. Except 
for hospital bas^d attendants, the payment of shift 
differentials is not common. 

In this same survey^ attendants employed by 
commercial services had a mean of 4.9 years of ex- 
perience in emergency medical work^ as compared 
with the .i95(perienc^ of minnicipals of almost M 1 
years. This indicates a fairl/ rapid turnover in the 
younger age groups in the commercial 
organizations. 



Ill Projeet goals and ^ 
hy|x>thaaia dtvalopmant 
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The Tiisi research goal "was i« identify siaiisiital 
factors whith Vould adequately .profile Emer- * 
gency .Medical lechnjtian Phase I performance, • 
•The findings of ihe initial study regarding the 
task completion *!ates of EMTs were highly con- 
troversial. Using a one-page self-administered 
form which was tested in the initial study, a laeger 
number of cases would be required in this study 
with particular reference to, certain diagnostic 
car^ories. While the initial study showed that less 
than 50% of all fractures were treated appro- 
priately, there existed a.wi<\.e range of rates of 
appropriate treatment between different diagnos- 
tic categories of fractures. For example, while 
83% of all fractured anUe cases were treated ap- 
propriately by the E^T, only 9% of fractured 
clavicle cases were treated' appropriately. The size 
of the original sample was such that it precluded 
tests of statistical significaSfice this diagnosis- 
specific level of aggregation. To effectively influ^ 
ence training programs, and thus influence per- 
formance, it is essential that the pumber Of ^ases 
in each diagnostic category be sufficiently large to , 
permit adequate analysis of individual di^^noses, 
" avoiding the inherent biases and lack of seositivity 
•observed^ by aggregating diagnoses such as "all 
fractures". The more detailed level of analysis 
>ould also serve to highlight more clearly prob- 
lem areas which require revision of th«^ 8l-hour 
D.O.T. course or the 21 -hour refresher- course. 

In the earlier project, a cursory analysis of 
other factors which influefhce EMT performance 
produced" several hypotheses which the present 
study intended to test given the increased number 
of diagnostic^specific casc^. The presence of con- 
comitant conditions, , particularly those which 
carry ^Csocial stigma", appears to have a negative 
■#<ffict oil the appropriateness of EMT-pi-ovided 
. cart. TMe 'resuUs of the initial survey suggested 
■ that th(, high incidence pf psychiatric conditions, ^ 
drug uJsTand akohol ab^se in the patient lample .. 
had a measurable and negative effect on the rates, 
of appropriate care dcUvered by the EMT. For 
example, while 67% of all laceration cases in the - 
itiiiiy^^ were app treated, only 58% 



i){ those which !(:oi\i;iiliiiiaiitly deihviis««a«t-d psy- 
chiatric, drag use. or «hohoI-reIated diaj^noses 
were treated "appropriately. . • , - 
According" to hypothesis I. then, inadequate 
treatment of patients with these concomitant con- 
ditions may be related to -a perceived "abuso" of 
Ambulance services. The EMT may see these con- 
ditions as patient self-destructive; b«)tfvior which 
results in the EMI having to ptrform ''antither 
^run", often for non-severe conditions, and with 
little or no posjitive feedback from the patient. In 
this setting, the EMT may be lesS a|)t to look for 
subtle signs and symptoms (if serious disease or 
injury and may not sense the gravity of signs and 
symptoms he does observe. He may also be disin- 
clined to treat such signs and symptoms even if 
observed. Important signs and symptoms are 
often masked by more obvious presenting condi- 
tions, particularly alcoholism or psychiatric dis- 
ease. This, combined with a lack of incentive to 
treat the ungrateful or even hostile patient, may 
result in a substantial incidence of inappropriate 
treatments. Two litnitatibns of the initial study 
prevented complete testing of this hypothesis. 
The small number of cases with diagnoses whose 
treatment could be "mandated" which also exhi- 
bited any of the three concomitant conditions 
.listed above resulted in a sample size too small to 
analyz<^xcept f©r the "mandated" category of 
laceratXinS. .In addition, the diagnosis of al- 
• coholism collecte^i in the initial survey did not 
differentiate between chronic alcoholism (and its 
physiological complications) and acute alcoholic 
intoxication. Differentiating between these two 
diagnoses might provide additional 4n«ight into 
possible explmiattons for the phot performance 
already observed in "alcohol use" related cases. It 
-was hypothesized that the concOmitant presence 
of acute alcoholic intoxication may influence EMT 
performance by niasking important f^gns and 
symptoms, whereas chronic alcoholism may nega- 
tively influence EMT motivation to treat effec* 

tively. . ' . 

The second hypothesis to be tested postulates 

that, the geographical locafion of patient piek-up 



may iiifTUeiicc the appropriateness of care deliv- 
ered. A related hypothesis is thai the socio-' 
economic statUs and the race of the paticMit him- 
self may influence the adecjuai^ of the KMT *k 
performance in7e,sponse to that pariicular condi- 
tioh. Both of these i'hy pot heses developed ^)iit of 
attempts in the initial study to 'understand incon- 
sistencies in the performance of KMT's w^ich 
could riot be explaineid by training deficiencies. 
While both hypwheses deal with the effects of the 
EMT's pefceptiohs the patient, it is thov/ght 
that th^se perceptions may J^^ a^fexted by two 
.mechanisms. Hypothesis 2 deals basically with tJie 
geographical nature of Phase I emergency serv- 
ices in an ufban settings It is assumed that each 
neighborhood has a certain character which the 
EMT learns by experience, and* which may affect 
Y\is expectation of the type of case to be encoun- 
ter^. Such **pre-conditioning;^ could have an ef- 
fecT^n EMT treatment und/r c«?rtain circum- 
Vancts. Hypothesis 3 deals wi/h the same types of 
perceptions and /*&tereotyping*' of a fxarticlilar 
case whi(;h co\il(2Keffect performance. The action 
of this factor accomplished through the direct 
patient encininter and not the integration of [ire- 
conceived notions about the neighborhood. 
Clearly, stich factors as race and perceived social 
and econfllmi<r>status of the patient are possible 
sources -of effect, positive or negative, on appro- 
priate treatment rates. ^ • 

The 'Second niajor pjiirpose pf thQ project in- 
volved fujtther development of the screening 
method developed for identifying individual cases 
in whicfi an EMT exhibited highly appropriate or 
inappropriate care. * 

While a mechanism had been developed to 
produce, aggregate j^^erformance information by 
company on a weekly basis/ further elaboration 
was need\ed to produce thci same information for 
individual EMT's in order to provide the feed- 
back tiecea^ary^to improve the^ quality o(. Phase I 
performance. , > ' 



The third major purpose involved the refining 
of criteria with whiclKto judge the apptopriateWss 
of care. The ctiteria defined in the previous study 
appeared effective ii» measuring the task comple- 
tion rates.(performance) ct|.an EMI , but it was felt 
necessary tore-examine the criteria, using a panel 
«f local experts, to^v^suTr^that the criteria were in 
keeping wit4i present training concepts and rising 
levels of performance expectations.. ' 

'The fourth major purpose involved identifying 
changes needed in the EMS System and in KMT 
training courses, implementing such changes, and 
evaluating the impact of these changes on EMT 
performance., Su(h modifications should Be 
documented and analyzed using a series of con- 
trolled interventioty. In addition, the various 
niodes of continuing edu(;ation and their effect on 
performance were planned for investigatrion using 
a matched con^ol group and a series of/^test** 
groups. The **tCTt'' grcmps planned wpre a peer 
review ^roup, indivTgikil EMT critique by a physi- 
cian, a weekly case review class taught by a physi- 
cian, and individual EMT feedback on inappro- 
priate, care through the owner or manager of anN 
individual service. Continued education was felt to 
be an integral part of improving EMT perform- 
ance. While a. refresher course every two years 
and/or monthly seminars are undoubtedly of some 
vaUie, they may be temporally too remote to the 
EMT's daily case work to be nreaningful. The ideal 
theoretical mechanism ibr instruction would be an 
immediate, case-by-case feedback system. This ap- 
peared impractical, but a variation on this ap- 
proach sj^emed feasible. 
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Thf liaiiiing program for ihc' KM I -A Sl-hour 
course was established ai Yale-New Haven Hospi- 
tal in 1971. and draws students from ov^-r 18 townsi 
surrounding New Haven. The nia>)rity of KM I s 
surveyed during the study wer^ graduates of the 
NVw Haven touise. Certain background infornia- 
^on for every KM l trained in New Haven was col- 
leeted through a registration form completed at 
the beginning of each course. From this inforufti- 
tion a demographic and trainiug'pi <>f'lc">. of all 
EM I 's (trained in New Haven) was compiledv^Data 
collected through the registration form included 
birth date, home address, race. sek. marital status, 
education, health and emergency medical training, 
present and previous employment and K.MS oi- 
ganizational affiliation (service and type). The 
three types of services in the New Haven region 
are commercial, municipal.. and volunteer.. The 
muQicipal service, however, is cbmposed of a small 
number of employees (5) and a large number of 
supporting volunteers. For purposes of this evalu-. 
ation it appeared most appropriate to treat this 
service as though it were a 'volunteer group. was 
hypothesized that there would be both motiva- 
tional and organizational differences in these serv- 
ices and that might account for differ^nceirin rates 
of appropriate treatments. ■ 

As of June, 1975, 462 EMT s in nine classes had 
bctn trained using the standard Department of. 
Transportation-approved 8 1 -hour course cur- 
riculum. Class size ranged from 35 to 60 students. 
Three-hour sessions were held twice weekly for a 
total of 13 weeks. All of the instructors were physi- 
cians tieaching in their area of *i)CGiality.. except 
where non-physicians were requirec^ (legal, reli- 
gious, extrication subjects). Tfie ;majbrtty (95%) of 
students were male, and most had a 12th gradct 
education level (57%). Just over half of the stu- 
dent* <54.4%) were between the ages of 18 and 30 
With most of the remainder '140.2%) between 
SO-46 years. 

Of the 462 tMTs trained, 289 (65%). reside in 
New Haven and the eight contiguous cohimunities 
of the City. These include West Haven/ East Ha- 
;ven. North Haven, Hamden, Orange, Wood - 
-^^-H^,^ranford and North BranforeU Tabulation 



of the rrsidciKC of KM Ts willj regard to indi- 
vidual cities 4iHt towns shows a relatively broad 
disii ibutioiv, with New Haven havinjf? tr)% fol- 
lowed b> Hamdeit with ■ >• 

• Another demographic rliaraclerislic. delrr- 
liiined by the address of the KM 1 . was. the 
socioeconomic status (SK.S) of the individual. A re- 
cent study by New Haven He\ilth Care. Inc.*" de- 
scribed the socioeconomic ■ characteristics of New 

• Haven and several of its contiguous communities. 

. The study defined SKS as " ... a composite vari- 
able incor'porating median family income, per tent 
of population 21 -years old and older with less than 
12 grade's of educaiion. per cent of employed 
males in unskilled, semi-skilled, and service occu- 
p*ations. per c ent of occupied dwelling units with 

. 1.01 or more persons per room, and the per cent 
of children under 18 years of age and living with 
both parents." 

■ By using United States , Census information (as 
did the New Haven Health Care Study), it was pos- 
sible to determine the distribution of EMTs within 
the f^ve E.S. categories (quimiles): High SKS. 
uppe^ middle SKS. middle »E^. lower middle SES. 
and low SES (Graph 1).* The distribution was 
f;|irly even, with the middle SES having a slightly 
higher proportion (29%). 'Of note is that all of thq 
EMTs in the low SES category reside within New 
Haven.** 

A broad spectruift of primary occupations were 
. rppresented^ Significantly, only 18% of students 
considereil themselves full-time Emergency Medi- 
cal Technicians (Table a). Oi^ reason for such di- 
versity of occupation was the presence of a large 
number of volunteers in the training courses, 
"Fireman" was the most frequent full-time occupa- 
tion (25%), while part-time employment varied 
greatly. Of 4he total. 70%" were part-time EMTs 
with no other cjccupation having more than 6% 
representation (Table b). A more accurate repre- 
sentation, however, is obtained by comparing the 
nOmber of full-time EMts- with pan-time EMTs 
(Table c\. Ir was found that 57% *performe<i on a 
full-tirafe basis while 43% Vbrked part-time . 

• SES eouW bt detetmtned for only SS6 EMTi; 
-f^ble d and Graph S. 
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Tabi« a: Full Time Occupatioit 



t6% 
(36)' 



Firemen 


25%^ 


(11(1) 


EMT 


18% 


(7dl 


Craftsmen 

• 


14% 


(64) 


Professional and Technical Workers 


7% 


' (31) 


Policemen 


6% 


(28) 


Students and Unemployed 


6% 


(27) • 


Service Workers 


5% 


(22) 


Sales Workers 

^ . .. * 


4%^^ 


(19) 


Transport Equipment Operatives 


4% 


(18) 


Managers and Administrators 


3% 


(15) 


Operatives Except Transport 


2% 


(10) 


Lat>orers 


2% 


, (10) 


Clerical Workers 


2% 


(8) 


Private Household Workers * 

♦ 


> 1% 


(2) 


Total 


100% 


(443) 


Tabia b: Part TIma Oocupationa 


EMT 


70% 


(58) 


Craftsmeh 

, . , MM 1 »■ . , 1 


6% 


(5) ■ 


Service Workers 


5% 


-(4) 


Clerical Workers 


5% 


(4) 


transport Equlpmenl Openatives 


4% 


' (3) 


Sales Workers 


4% ♦ 


(3) 


Laborer 


2% 


■(2) 


Ft/emen 


2% 


(2) 


Pfof^MMonal and Technto 


1% 


. (1) 


Farm Laborors 


1% 


(1) 




100% 


(83) 



EMT 
.Private 


Full Time 
56% (72) 


Part Time 
44% (57) 


EMU • 


86% 








(6) 


.14% (1) 


Municipal 




EMT 

Total ' , 


b7\ 


(78) 

1 


• t • ^ — ' ' — — — 

43% (58) • ' 
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Tabit d: Rt«ld*nc« 


f 


New Haven 


15% 


(68) 


Hamden 


^ 11% 


. (48) 


West Haven 


' 9% 


(41) 


East Haven 
• 


9% 


(38) 


North Havers 


7% 


•^(30) 


Woodbridge 


6% 

. — — 


(25) 


Branford 


5% 


. (23) 


North Branford 


3% 


(15) 


Orange 


1% 


(3) 


Total 


65% 


(289) 


— r- 


o 





The majority of students (96%) had received 
some form of prtor health training on a formal 
basis. Most had completed the Basic Red Cross 
(64%), while 61% completed the Advanced 'Red 
Cross Course^ and slightly, under half (47%) had 
received CPR training. The majority of students 
(15%) had received training in the National Ambu^ 
lance Training Institute Course. Other training in** 
gluded Me4ical Self Help (8%)^ training in the 
Armed Forces (6%)> and extrication coursed (4%). 
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Hall (56%y of all students were aHiliattd with 
cunAuciclul ambulant f tonipanits, whilr otiu is 
weie eyenly divided between inunit ipal and volun- 
teer nrganizations. 

It should Ih« notfd that there are not (onven- 
tional niufiuipal services existing in thr immediaie 
stud^ aiea. Some services consider themselves 
. "muhigpal" as the vehicle anS strpplies are nuiin- 
tai|ie<jl by the^onuminity. The KM! s, however, are 
reimbursed on a per-tall basis, In the South Cen- 
tral Connecticut Health Services area there is only 
one municipal service emphiying five technicians, 
and this has a large back-up staff o( volunteers. 
• ^ Cei'tiun variables which are i^iportant to develop 
" an accurate prqlrle of feMTs wcHe not collected 
with consistency. "For exa»nple, the number of 
hours worke'd was not collected from early cases, 
and when collected often reflected hours wofked 
\ in an occupation other than as an KM^ . 1 he 
number of individuals listing their full or part- 
time occupation as EMT and also recording 
number »f hours worked was not large enough to 
produce a meaningful statistical analysis of this 
vJkriable. Certain estimates could be made of this 
variable, however, through subjective, impressions 
of tl?e working hour§ of EMTs by the core staff 
and the interviewers. These impressions came 
^ from first-hand knowledge of the ambulance busi- 
ness and conve/sations with both the EMTs them- 
• selves and several managers of ambulance services. 
Full-time EMTs work at least 50 haiirs per week. 
Those that work less usually hold a\part-time job 
to supplement their, income, which in the case of 
most EMTs is low. In either case, the iotal^ number 
of working hours for an individual employed as an 
EMT is usually over 50 per week, and ranges up to 
80 to 90 hours. 

jjjeneral profile of the average EMT can be 
draiwn from these data. He is'a married, white 
male, approximately 31 years old and has' a 12th 
grade education. He lives cither in New Haven or 
one of its close suburbs and is in the middle of the 
socioeconomic scale, fie works two jobs and aver- 
ages approximatAy 60 working hours per week. 
Previous health training usually includes the Basic 
Red Cross First Aid Course and usually the Ameri- 
can Red Cross Advanced Course and/or a CPR 
course./ 

An additional class (10th) was trained by jMne, 
1975, but their demographic chs^ractcristics were 
excluded frohi this profile because of. the special 
coihposition of this class. Almost all studfcnts in the 
class, sponsored by the City of New Haven, were 
4 affiliated with the. New Haven Office of ■Man- 
power. Many were Uncmplo^^ed. and others were 
r^ : Volunteers in various institutional heaUh agencies 
r and never Jntcnded to use their training In an aiii- 
; biUmnce'Mtiing. Of this class 55% were non-white 
and 62% were female, as opposed,(o 2% Ron-white 
^^^ l^le in all previous classes. 

^ERIC - • 



li should also he noted lhai not all «raduaies ol • 
the New Haven I- M I ( Ioni se p.ir(i< ip.iK <l e<iu.illv 
in (he study. Some students in< orporaied in the 
demographii profile did not transpori any »ases • 
j-jf^uring ihe study, and (Mhers (o*)k par( with low 
levels of lre<|ueni y .' 

General Methodology 

The methodology used in the preseni KM 1 per- 
forinance evaluation efnployed a single-pane data ^ \ 
colfection instrument which was c<m»pleted by a 
member of ijie KMT team under the guidance and 
■■ jiupervision ob.Hcrvci. i:ht; tbnn was ,coin - 

pleted in the Kmeigency Service as .soon as iesp<m- - ' 
sibility for the patient had. been transferred from • 
the V.MT teain lo the Kmergency Set vice staff. I'he 
observer assisted the KMT in completing the form, 
ensuring that all questfoiis were answered and all 
available data recorded. Observers were present^in 
the Yale-New Haven Hospital (YNHH) Kmeigency 
Service 24-hours per day. and initially 24-hours 
per day at Si. Raphael's Hospital (HSR), although 
(overage was reduced to 16 hours i>er day (night 
shift omitted) after two weeks. EMT data was vali- 
dated by the observer, during the intial phase of 
the project using a homoform on which those 
treatments which could be seen, such as dressings 
and splints, were, recorded. The EMT would rec- 
ord data in the areas of history and physical as-, 
sessment, clinical' impression or diagnosis of the 
patient's condition, and the treatments rendered. 
This information was' then compared with the 
Emergency Service medical record for consistency' 
of observations and accuracy of diagnosis. The 
Emergency Service physician's diagnosis and the 
disposition of th^ patient were recorded on the 
back side of the EMT data collection form. . 

A comparison was.made between the physician 
diagnosis and the' EHT diagnosis to determine r 
EMT diagyiostic accuracy. The appropriateness of 
the' EMT provided treatments was deterrtiined by 
comparison with a set of mandated ti^atments*(see 
following section) based on the phfsician's diag- 
nosis. Analytical factors were developed and calcu- 
lated to describe EMT diagnostic accuracy, over- 
and iMider-diagnosis, selectivity and specificity, 
treatment consistency, and over- and uhder- 
treatmcnt (see analytical factors sec;tion). 



Mandated Tr»atm«nts 

The mandated treatment criteria previously 
mentioned were developed by abstracting tile 
-standard EMT course texts! (Care and Transporta- 
tion of thf Sick and Injured Patient) American 
Academy of Oi;thopedic Surgery; Emergency Care, 
Brady Company) and course presentation mate- 
rials. Since a core of 4 physicians and 1 EMT in- 
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stiu(t(u h.iii ( (Midiu t(^<i .ilinost of th(* ti.iiiii^i^ 
srssions, llic ( oiih iit ol inatcM i.il pu sc iilcd iti I- M I 
( lasses was c ()nsis((Mi( Im all KM I s ti aiiu^d phor to 
thr (^)ri tot tnaiK ( (^vahiainui l Uc 1 1 c atuuMits u tiic ti 
. \<v\v srlrclc-cf .is '^nai^dalcs ' wviv lliosc which 
w( ic ii U to lie ir(|<iiir(l in cjisnilially all c ase s wiih 
a given (liagnosi.s. I he list ol ni.i(Miai(*(i iiiinia 
.^)p(^us in 1 ahle 1. Mandate cT (K atnuMits langt in 
(onipir\i(v Ironi iiuMtJx (Ik* piovision ol ic.^ssni 
vanc^r (in ( asrs of URl, asthnia. psxc hiaiiic distni 
iMnccT. n> thr provision ol inultipU* (ixatnu'nts in 
(hui^ig .ippiopri^U* iniinohiii/ati(»n ol liai tirK s, 
positioning of thr patient, and ^idniinistratiiui of 
owgc n: 1 he ( liteiia wj^- icvic wed l)> the I'M 1 
roui se-insli uetoi sfalf- ( ot^stsl^n^ a)V a .surgeon, 
anr.slhesiologiiil, inlcMnisi, orthop(*di( sni j^eon an^l 
KM'l ins^rul tot for eon'sisteno w itH standaid 
teac hing and .prac tic e pi inc iples. 1 he f inal c ritei ia 
are ^'xplic it and aic fe lt to Mippro|)riat(* lot the 
evidiiaiion of all iascs fatling within the desigjiatiTl 
diagnostic c ategor) . 

In using the criteria it should he (autioned that 
they piovide only a fi aini^work hy whic h perfoiHi- 
aiu e nia> hv initially sc icened as either appio- 
priale or inappropriate. AppareutI;?' inappropriate 
eases recpiire additional leview to detrtniine the 
ariual appropriateiu'ss or inappi opriatene.ss of 
eare provided. It should also he pcHiUi'd out that 
piovision of a 'treatment' may indie at^ that a spe- 
eifie pieueciure was eairied out, hut iiyno way in- 
dicates (he (juality of the task pet fornVd. In this 
seirse, use of mandated erHeria provides the re- 
viewei with a "task completion late", hut not a 
<|uali(y of performance rating. A mandated treat- 
ment may^ raiely, he c ()ntrainci^e;ned, as for exam- 
ple* the administiation of oxygen to^ patient with 
a myocardial infaretion who does not want to le- 
eeive oxygen. In auditing such a easv, the failure 
to administer oxygen would be noted, as a per- 
forniHnee def u il and the ease would he flagged for 
review^ I he well-trained KMT, however, should 
note on his reeotd that the parient refused the ap- 
propriate treatment, and ihe apparent inadee]uate 
performanee would not, on review, constitute in- 
adecjuate ircaiment. 

Analytical Factors 

^^lo evaluate the performance of EMTs» it is 
necessary to gather patienl-spetific data concern- 
ing the EMT clinical impressioil (i.e. EMT diag- 
nosis), EMT treatments, and the physician diag- 
nosis. These data may then be aggregat^ed by 
physician diagnostic groups for analysis. A variety 
of analytical factors were developed to describe 
EMT* diaghostit: and therapeutic practices. The 
central element of the analysis refts upon the crea- 
tion Jl^2 X 2 matrix which displays all cases with 
a given\|pgnosis^ separated into those which were 
not correctly diagnosed by the EMT and thos^e 



whieh wci^' oi wcic not (oiiecll> )leated l>> the 
^ * r M 1 aviOidnig to the niaiulateil ciMeiia lot that 
(hagnostic ( (Midition (Figni e' I); 

In tins matiix. the* A eeill le^piescMnsltiosc^ cases 
which wcMc both (oiic'(tl\ diagnosed and (oiicclly 
tieated 1^ the KM j acc ending to the mandated 
tiiaiinent iWW \\ i j-pi escMUs jht>se e asrs which 
>vejc' ( (M icM tly diagnoNc*d, but whic h failc'ti to o'i'- 
(cMVe the* mandated trcMtmcMir ('c-ll (" re|)iesenls 
those* e ;ise*s which wcmc* incoiic*ctl> ciiagnosc*d. bnl» 
w hic li neve rthe le ss rec cMVeeT^t he inanclatcHl tieal- 
nient Clell I) M*pt <;\sc\nts those c /^^c^s <vhic h .weic in- 
c CM IC C tl\ ciiai;hosc*ci anci whidi f ailed ic/reeeivc the 
mandated ticMtm«nt It ina> l)c*^cen that the* sinii 
of ce lls' A and Q \i \y\i scu{ \\\V tcrtiU *niimbei t.of 
c ^ise*s wifh a given diagnosis whic h w*i:re uori e;e tl^ 
treated, while* the siun of <le*lls A and It leprescMits 
(he* total iiinnbei of ca.se*s with a givcMi eUagnosis 
whic h the EM I e cu rec ti) liiagnosed - (lonvcM.sely, 
the* sum of ("ells C a^ui D represents the total 
numtier of cases inccure*cti> diagnosed, and tly 
suinof Cells B ami I) represents the total luinfber 
( 5)f ca.ses whic'h faile»d to receive the treatment 
' f^nandateei for that specific diagnostSi group. 

^t is to be anticipated that the EMI will m)t 
\ cliiigno.so all cases of a giyen condition whic h the 
* physician diagm)ses. and will also include cases 
which the physician considers to belong to another 
group. In effect, theie are two sets of cases, one 
constijtining the physician-diagnosed cases and the 
othcM* constituting the EM'l -diagnosed cases. The 
two set.s overlap by the sum of factots A B. Ihe 
subset of physiciati'diagno.se(l cases which were 
not correc tly diagnosed by the EM I constitutes the 
suiii of factors C Sc D. I he subset of EM 1 diag- 
no.sed cases not also diagnosed by the physician ' 
constitutes a third factor, (El)x - (A+B)). It is 
imjioitant to know the total number of cases an 
EM'r'diagnosed to tteiermini* his diagnostic 
ac cuiae) . 

The diagno.stic fac tens which were developed are 
as follows: 

1. X represents the diagnostic accuracy and ecjuals 

the numl)er of cases Ixuh the physician and EMT 

diagnose c|ivicied by the lotal nuriiber of cases the 

A + B * 
EM I diagnoses ( ^ ). This f actor gives the ac- 

EDx 

cuiacy of EMI diagnoses using physician diagnosis 
as the standard. As X appioaches 100%, EM I\diag- 
nostic accuracy increases toward the optimum. 

2. X' represents the number of cases which the 
EMT underdiagnosed and equals the number of 
physician-diagnosed cases minus the number of 
cases' whet e pjiysician and EMT diagnosis agree, 
divided by the number of physician-diagnosed 
cases ( N - (A -I- B) ^ yj^j^ reveals the extent tq 

N . ^ . 
which the EMT is underdiagnosing a given condi- 
tion. As X' approaches O, there is less underdiag- 
nosis. When (A + B) approaches N, [N - (A + B)] 



up|M<)a^lu-s 0 and (he o|)(inMl h\rl t>l di.ignostic 
au iii ai y is .u hicved. Wliilr liiidcMxliaKHosis slioiild 
idoall) •n>pn>a< h 0, iiiv same n<>< <"\>*' •'^^ ' 
diagnosis.^ 

H \" ir|)v<'?^<MUs FM P ovcmIm^iios-is and c an Ik- dc 
rivrd by siihnai\ing die nuiulKM ot unu s ihr pli\si 
(ian aiuWf.M I a^irc «>n dir dugiif)sis (A ♦ B) ln>ni 
ihv niunlHM «)l linirs die KM I iiiuRrs die* ^ivrn diag 
n«)sis. wluMhor (orriKn or rtcii (KDx), dim (fivid- 
iiij^ by TKv nuniluM^ oj dnus du- KM 1 niakrs ihc 
diagiHtsis (KOx). X" indie au s iliv .I it(i(umicv widi 

^ whjih {Uv VMV dianMosrs a tV)ndilu^;i whidi doc s 
nbl' cxisi. An N" appioac Ik s 0. c)vrrdiagiw)sis Ik c oinrs 
less pirvalvnl Kor sonjc (^ondidonsX" shcndd remain 
high>.«. fiaVmtX's*^ ol spine. |K lviN/,and 

• h)ng iKinrs; m>^Kaidial iidaKdon. ciy.). wJiilc tni 
odiors i( should approach 0 (hiirhs, huvialicms. 
hypervetililalion syndrome).- Where failure (o dia^ 
nose a condiUon nia> he assoc iaied widi possible 
snious setjuejlae res'iddi\j^ Ironi inadeciiiaie ireal- 
. uunt. ovcrdiagposis should he prevalenl. Where 
diagnosing a eondilion as preseni ma> prompi die 
KM 1 lo adminisur a pcilcnlially delelerious ireal- 
menl il die eOndilion is noi in lad preseiU. over- 
diagnosis (X")*should approaeh 0 (e,g. diagnosing a - 
hue myoeardial inlarcdon as •'hypervenulalion syn- 
drome" and (rcaung die rapid respiradons \vil?i re- 
breadiing hag), 

4. I he faeU)is X' + X" ean Ik- used lo dejermhie 
KM I seleeiivity and spectjuityk for a given condition. 
SelecHviiy is arrived al hy subhat dng X' troni 100% 
(oV X' as decimal from 1 Sc muldplying limes 100). 
while speciFu ily^ is arrived as by sublrat ling X" from 
IOO%sThe selciliviiy fatior provide* an indiealion 
oflhe rjcladve frequency wilh which ihe KMl does 
noi diagnose something which is noi present (i.e. 
high selectivity indicates a low false negative rate). 
The specificity facxor indicates the frequency with 
which he does not miss diagnosing a true positive 
case (i,e. high specificity "indicates lov fals^ positive 
rate). • 
The treajment factors developed Are as follows: 

1. The treatment consisiency (Y) for the EMT can be 
derived hy dividing the total number of cases appro- 

^priately treated by the EMT by the total number of 
cases diagnosed by the EMT (EDx). If the EMT 
•treats solely on the basis of his own diagnosis, one 
' would anticipate the Y would be consistently high. 
As V approaches 100%, treatment frequency be- 
comes more acceptable, with 100% being the optimal 
level of care based on EMT^gnosis. 

2. A more significant factbr is the total number of 
cases which were appropriately treated which fell 
within the phy^iciaii-diagnosed groupVTh" " repre- 
sented by the factor Y' and equals the)toul number 
of cases appropriately treated by the EMT divided 
by the total number of physician-diagnosed cases 
(N). As Y' approaches 100%, appropriateness of 

rn^r>«tment tncrvases. In this particular instance the 



}M i« ciiUiKC «>< .ippiopi i.ilr ln'.iUiH Ml in iiu iisiii cd ill 
t .isvs \vlicic llic t tiiulilion .it lu.illy fxisktl. 

11 llic si^ll^ .111(1 sviiiploiiDJ «)1 .i p.iiiujilai (oiidi 
ti(^ii Aw ol)vit>iis. one would i xpct I lllc I'M I .ind 
phVsi(i;m Uj.a^it'c on ilje flM^iiosis, .md would liii 
llicl .unit ip.ilc dial llic pK^xu lioii ol lliosc ( .isrs .ip 
pr(»*|ii i.iu4V lir.iicd would Ik- \\\v s.iiiic .is, oi liinlu i 
(hail, llif- V,M I s ; l)asK irfaliiu-iil t oiisisU-iu v l air. . 
riiis I.K loi is irpifsriiU-d I)} V " and (-(pLils \\w lol.il 
iiuuiIhm of KM I appropii.Hcl) lir.iU^I (.ist-s wlioic . 
the KM T .md pliysidaii H^wv on iln- di»igiiosis (i.e. 
(cJI A) divitlcd In sum ol .ill rases *llu-y .igltf on' . 

LhcsUui ot trlls A A- W). As Y" .ij^)" 100%,. 
-qipiopii.iK-nes* of t.iif iiiipiovt s/Opliniar (arc'loi 
, (his group (Kyui's whni Y." = ■l()()%, ;lii (his iii!>(ari(y 
' -appn)prii»U ricss oft art- isimasuifd for 4lu)s<- <iisos 
wlu iV llu- KM I was ^iw.iiT a p.ir(i< ulai (()iKii(i<)n 
<xis(«tl .IS cvich iucd by his diagiios(i( agitH iiu nl 
. with (hf physit iaii. ' . 

4. The factor Y" represents (he consistency (d 
ireajinent for diose\ases whi( h the K\f I diagnoses 
as In longing lo a partic ular se(. hut which the pKysi- 
(ian diagnoses as hcing a tlifferent condition. Y'" 
therefore ecjuals the sum of Jill castas where the 
KM I s freatnient is consistent witii'his diagnosis hut 
where the diagnosis was incorrect (Rx F.Dxi) divided 
hy the sum of all F.M'l incorrectly diagnosed cases 
(KDxt) If one creates a 2 x ^ matrix for the EMT 
duipioml cases, this factor would Ix- eciulvalent to the 
C cell divided l)> the sum of the C iuid I) cells. 

5. The KM l overtreatinent rate (Y°) represents 
those cases which he appropriately treated' hased 
upcm his own diagnosis hut where the diagnosis he 
niadt- was incorrect (Rx KDsj) divided hy the sui» of 
all cases for which he provided the sanuvappropriajie 
treatment (Rx KDxi + RxN). 

6. The under treatment rate equals Y" = 1 - Y' and 
represents the percent of cases within a speci|ic 
diagnostic gioup which the EMI failed to treat. 

7. One can calculate the'prohability that an EMT will 
correctly diagnose a case and yet to provide the 

appropriate treatment. Ihis factor is (-^) and 
•■^■^ Dxi 

equals — - — . (Note that the "i" subscripts in the 
A + B ^ 

factor are piesent only to indicate a factor denoting 
inappropriateness of treatment and the Dxi sub- 
script in the factor is not equivalent to 
Dxi used elsewhere^. If making the *coriect diag- 
nosis is an important step in the process of the EMI 
selecting the appropriate treatment, and- if he un- 
dersunds the appropriate treatment for the condi- 
tion diagnosed, one would expect this factor to be 
consistently low; that, is, the number of cases both 
correctly diagnosed and appropriately treated 
would be quite large when compared to the number 
• of all cases the E^T correctly di^noses. 
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K I h(* |)ior).)lnlil\ tli«H the .ipjMopii.Ur iicitinrnl 
pKividrr) hy .111 KM I is based upon M ( onct i 
(ii.igno.<;is is I rpi c'S(»ni('(l , h) \Uv i.utoi 

( J^_) A n m.ili^ing the MHKcl iliag^ 

RV, A I C ' 

nosis is a majfu (auor in iht- I M I st Uiliiig ihc ap 

ptoiriau* lirahnrnL 4Mk^ would ixuicl -Al. to |)(. 

(piilV hiKfi.' li. howtfvt I , ihv IMl is. iK cpu iitly 
tiratiilK on (he iKusis oi' signs and Ayinpunns, as op~ 
|X)srd lo (iia^H)sis, ont* would rx|KH i tliis iat Un lo 



Exampre Ca^^nd^DlscussioiT ' 

% 4 hr following hypulhrhcal cast' will HliustraU* 
lhr u*^d and in^rpirlalion of ihu pirviously dr- 
S( rilH'(l fat ioi s:" 

An KM J has diagnosiHt 100 tast s ot whal hr 
thought were hip fiavtmrs during the p^ist (i 
months. Of th(Vie. he treated 70 eases appro- 
priately. In all the eases the KMT transpovteif. the 
physicians found Tf) hip fraeturesr 60 of whi(,h 
were treated appropriately. I he KM I and physi- 
cians agreed oil the diagnosis for 30 of the cases 
and of these the KMT had tieated 45 appri^- 
priatel>i ' 
Hence. KM l diagnosed' hip fraetures = 100 (KDx) 
M.D. diagnosed hip fractures = 7.3 (N) 
Ml). + KM I agret^d upon cases = 50 (A + B) 

Usmg the population of hip fraetuie c;fses dnig- 
nosed hy the physician, the following matrix (MA I iO 
ran Ix* developed:. 

" Treatment 



correct (4-) 

Diagnosis 
incorrect (-) 



Approp. 
( + ) 
A+ + 

45 



Inappiop. 

(-) 
B+- 



15 



I>-- 

I 



Correct diagnosis; correct treatment ■= A = 4ft 
Correct diagnosis; uicorrcGl treatment = B = 5 
Incorrect diagnosis; collect treatment = C = 15 
Incorrect diagnosis; incorrj^ct treatment = D = 10 

Using the population of hip^acture cases diag- 
ijosed by the EMT, a second matrix (MATk) is de- 
veloped: 



45 



5 



25 

EDx - 100 



25 



Coiirit dhi^iiosis. MHMMl nr.HMKiil A| l/) 
(*oncn diagnosis; iiuoiicct liciiincni* M| 5 
Mh 01 1 (T'l dia^iwosfs; H>i ic( t tK^itincnl C| 25- 

liuojKut di.jgnosis; in(oii(Mi iicahncnl l)| - 25 

NoK tlial cells At and Wy main ilu^r 
01 i^iii.irvalncs. while llu* value olC, has inc reased 
(KM 1 ovei dia|;nosis and ovcm iiiMtnient) .is lias - 
^^'11 l^i^tuvci diagnoKis only)^. 

The lollowing desciiptive iactois may now he 
calAidaied foV the KM l : ^ y 

X ^Uj^liuSUc ^ A±iL = ^ ^ ^ r,()c^ 
accuracy t^Dx- ; lOO • ' 

X' = Lnder ^ ^ (A+ B L 1^ W ^ .^^^^ 
diagnosis KDx 75 . 

X" = over = KDx <A-t- B) ^ 100 5 0 

dialnosis KDx 100 



- 50% 



ignosis ' 

= I -X ' (100) t= I (100) = (i7% 



Case 

seltHiivity 

Case = i X"(IOO) - I ~0..50 (I.06) 
s|X'( iiicity 

'ireaivmit: 

Y = overall KMT x , ni\ 

K + V - K — 70% 

KDx 100 



50% 



trcMtinent 
consistenc) 



V'= treatment 

appi'opriateness 
foi' trtie 
positive 
cases 

Y"== treatment 

appropriateness 
for KM r cor- 
rectly diagnosed 
(^ises 



A + t: -01'= 80% 



N 



75 



4^ 



Y"' = hx-amifiu . 

appuop. tor KMl ^^v^.. =:)()% 
iuC'in et (ly diag- 
nosed cases 



Ck+Dk 50 



V^ovei 



Rx KDx 



(leamienr Rx F,Dx,+ RxN C:k+(A+C) 



[,Yu= under- 
(reainieni 

B 



9 ^ 

=£:->=29% 
85 

= (1 - V") (100)=(l-0.80) (I00)=20% 



■ ^~n7^ = probability :=_[i=0.lO 



EMT will Dx A + B .50 
■yet Rx - 



20 



7 At X probability 
Td^T EWT Rx + i5k_ A 



based on Dx + 




=1^ = 0.75 



C 60 



In ihis «.«M- ihr I M r (li.iKium.l (.7% of litic posi . 

live hip tVat invcs ( ^ ^ ). luii w;is lo (l<» »<» onU ' 

N ' . 

I>) ovmlwKlu^sill)4 llu- r)0% mI (Ih- lime ' 

(X* = r>0%). aiul ovn;ill iliaKMioslit a( ( »i,is<> is «»iil> 
50% (X) ho tailed. diagnose ol 

IriK' |)o.silivo\a<os'(X').Hi,s «asc scUrliviiv is laiih 
glMul (r>7%) iitflital'ing lhal he has a iilalivcU Invv 
falsr lugiiiivr rale, uhili his spicinciij is lowci 
(r)0%),..iiHlu-ali)m a highn ^lalsi- jxisilivi 'i air I hal 
is, ht^ is nunc \iU)f\v U) ovrnliaj^iiosr lasi s ihjiii he 
is lo iMidortliagiioV or niLss ('a-trs. j> 

ll|s ovoray hcaVinciii »oiisisl».iv«Ai(h»r tiisc s he 
tUiign<)stfsV is ^0%..i^>>d^ aiiMg ihal HO^ of « ;*scs ht- . 
di;«j{lu>s^s he iloo ijo'l in-tii- 3 his nia> b<*_ ihc 
TVsull .of lack (»f.pf()niiiK"nl si^^iis aiul synipU»m's 
whidi wonUI in>aiul-of ihinisi lvis prompt noai 
nionl. hick old-rlainiy in ihc diagnosi-j. Miili^arin^ 
tircuinsianccs (palicni rtlBisal; hf t-ihrcauninn 
condili<ni. vh ). or.othcr U-ss obvious reasons. Hi- 
Urals 80% ol I rut- posiiivc (ascs. Whiii- hoih he 
and ihc ph>sit ian agree on ihe diagnosis* C an oh 
vioujj ease of fraelured hip"), his irealniein rale 
rises lo 90%. I he iniphealion here is lhal as ihe 
ease heeonies more eltwir (i.e. sigiis and syniploms 
nioie proiiouiued). his ireannenis heeanie more 
freipienl. He also lends lo oveilreal (29%) some- 
what more freijuenlly ihaii he underlreals (20%). 
' The probahilily thai he will fail lo ireal a ircie posi- 
tive case if he diagnoses it is ipiiu- low (0.10). and 
the probability thai his conect neainiejii is predi- 
cated upon making the correct dia'giiosis is rela- 
liyely high (0.75). 

One can-^egin lo appictiate the i«ite«play be- 
tween diagnosis and sign dthi symptom recognition 
in prompting appropriate treatment. Making the 
Correct diagnosis is importahi and will usually lead 
tocorrea-treatnfjent. but sign and symptom leco^- 
niiion is also important and is responsible for 25% 
of all treatmfepts. A disturbing finding in this 
example is that^7% of true positive cases (10% of 
all EMT correctly diagtiosed cases) are corrccily 
diagnosed but still not treated. The possible ex- 
planation for this will be discussed subsequently, 
but one reason could be that the presentation 
clearly suggested a hip fracture, but the signs and 
symptoms were not sufficiently severe to prompt 
treatment in and of themselves. This is referred to 
later as "the enigma of the B cell." The second 
problem area is in the D cell wher©/ 13% of cases 
.wei^ neither diagnosed npr treated. It is possible 
that these cases had few or absent signs and symp- 
toms and might only be diagnosed by radiography. 
It is alsb possible that subtle signs/symptoms were 
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Research Project Organization ! / 

' I* nfcigriH \ Mr(li< ,il- Sc rviM s I v.ilg.iMuii (iiani 
A(1visov\ ( oininjlu <\ I his. \s«*s < y^M^*^"** l>oili 
«i» pi iiu ip.il iiiv< sli^Jiois, llu- ollhi.il < onsiilHiil 
sl.ili. .m<l oiH* u pu M fil.ilivi* li oin c.u li of llu- lol 
lowing; 1) Rolu'M VVoo<l |ohnson (Ii.inf ( onioi 
lion A<lvisoi > Coiiiu il; 2) •! Ih' ( -oiinr* ti< m A<lvis, 
on CoiiriniiK^ on IMS; :\) MiUoMl KM S, 
(\uuu il; 4\ Ni w;Hjv( u TL .ilili C.nr. hu^ R< sc ipYh " 
>M\f{ ,i;v;iltiinion .( .oinnrinc( ; iH p'.n inu ol 

Ihalih; fi) F M I A Asso< i.iiion; 7) AniUnKiinc 
Ownris Asso< i;nioU. JJiis <unnnJm r w.is < liai');<H| 
willr supi i visiitfT gi;ini ju livilii s, .idvising ihr prnil 
« ip;il invt sli'giiioi s in apiiropi iai ^i t ^s, an^l 
iiu ililaling ihr iiHri fac ing of ihr ri sl apdi opria 
lion wilh ilu* rrl'aU'd loial. regional and siair agrn- 
i k s. U was also i t spoii^ihlr lor ( sKihlishi'iig < onlac i 
willi ilu»i\vo rcgionar data-use (oniiniiii rs, ihc Mil 
lord K M.S. CiUHH il and ihr R<)l)i i I Wood 
johnsoii Foiirulaiion (Jranl C!onsoriiuni, and serv- 
ing in a liiniij/tl advisor) c apac ii> for ihcni. 

Ihe Proj</fl Diirdoi was iVsponsihlr for iiiirr- 
vii wing and hiring all pcrSo^iu l, cslablishhig ihc 
iviilral offiic lariliiirs, supcivi\ion ol alUlull and 
paii-iinir siaH\ and looidinalion ol nuciings of 
ihf Advisoi> »(lai^l. He niainlaincd lines of roin- 
niuniiaiions wilh ihc anibulaiur (onipanics, rnicr- 
grnt) deparinirnls and anibidaloi) scrvitVs agen- 
cies, leeord room personiieJ, eniergeiu) liiedical 
dispalihing uniis (fire, polite, eU.) and giher re- 
laled K.M.S. agencies. He was i>^)iisil)le lor ihe 
arrival and presence ot inlM viewers and (^ualil) 
c«)nirollers in l^heir respective areas and disiril)- 
uied orienlalion infoi nialion and doeumenls lo 
ihe above agencies. He arranged aiid diiecled a 
or^e-week clinical, on-localion iraininjS; session tor 
ihe interviewers and (jualily 'c<Jnirollers iising a 
manual prepared for this .purpose (^appendix D.) 
Addilioiiall). he was responsible with the co- 
rpi jiKipal iiiyestigaiols and the printer ^> lepi esen- 
V(i\tive for the cfcvelopriienl of the'printed.data col- 
lection instrument. 

Members of the Advisory Board; and in pai tieu- 
lar the co-piincipal investig^ators. were responsible 
for refining ihe detailed methodology for the 
proved, dealing wjtli all aspects of qiganizaiion. 
datH collection., quality coirtrol. «nd analysis, 
Crheria ftfr each dia^^nosiie. group and thtiapetJtrf 
modality Were determined by the medita! panel 
1 he necessary software for data analysis was de- 
veloped based on work accontplished during the 
previous study. The data coUection instrument was 
also revised several times^duriog the developme^n- 
tal phase in order to fit the precise data set and 
format desired. 



Interviewers. I he iiUcVvicwcis const iiutcMl a 
central elcineiu ot the data xoneition schefne. 
Their role, h^^^vii uie of a 24-hoin preseiVe. was to 
make contact ^with each ainhuhtiue new tr;fk)s- 
porting a case to|he einei geiij) sci\ice. ^ 

All attendants, ipcluding those who wimc part 
tiiiie» were instructed in the use ot \\\c (iata (oIIih - 
tion inHtruuieiit ii) the actual i linicuil setting (F.S.). 

The interviewers initially gatlie\d (fata l)> 
inUMviewin^ th^ KM'l\sSsrhen latei hy assisting 
them in fNriii ^oiiipJeliun\ It reipiired sevt»ral 
* itfreks U) establish a satisfactory level of" refjuhle 
« rep<^rring in 4II majiu diagnostic groups, even for 
tfi6se Ijttehdants with a lijgh case TrequenV^^ . H was 
difficdlt t() tt^in^all attcaidants in report nig*4:iises In 
all diagnostic* ar^as duri/ig t*he inleVvibw* phase; 
howbve.r, previoijs'expch lence had denionstiatcd* 
that the more complete the supefuisf^ poriyion 
th^^data collcHlicHi Experience,, the more, reliable 
and thorough would the.data provided. For {his 
reason, observes were maihtained in the E.S. as 
much as*possible (24Vday— YN HH, 16Vday— 
HSR) t(^ assist the EMTs in data recording. As the 
l^search period continued, the attendants not only 
becaqie fiimiliar and proficient in complelTng the 
form for all .diagnostic groups, but also came {4 
expect this as one of the essential parts of patient 
transport. 

Brief attempts in the past at retiospective data 
collection over even short periods (i.e. day person- 
nel gathering data from the previous 12 hours) 
had met uniformly with failure. Th^ attendants 
forgol essential details *or confused cases, sec- 
ondary diagnoses and more subtle findings were 
left out, or the personnel were not avaijable be* 
cause they worked a second or even third job. By 
maintaining full-time interviewers, the problem of 
retrospective collection was circumvented. An ad- 
ditional important reason for using interviewers 
jwas the identirication, through interviewer feed- 
back, of problems in the data set, form layout, or 
in lines of communication between study partici- 
pants. 

The use of a stratified or selective sample rather 
,than a 100% sample was considered during the 
previous research project. This was rejected for 
three reasons: 1) With only one e;xception (lacera- 
tion)» the diagnostic groups would be too small for 
the analytical design; 2) Reporting repetition was 
felt to t>e essential for data quality maintenance 
and control; a stratified sample would not consist^ 
ently reh|(iorce the reporting acc and would intro- 
duce a sigmflcant element df statistical unreliabil- 
ity. 3) Wkh interviewers present, a 100% sampte 
added only the nominal cost of processing the 
added cases, and did no^ affect pcirsonnel or other 
expenses significantly. 

The role of a '*qualityji^nt roller*' evolved during 
the previous research pfoject in the form of a 
knowledgeable' second-party check of each case fof 



( oinplctciicss. iiUcin.il < }>iisislr lu ) ol (l.il.i. .iiid 
(onsisrVMu) ofdiiia wilh \hc tiospiial K S (l.iia set. 
I his liiiu'tioi) was oiigiiialh (aiiicd out l>) Di. 
Fra/ici , hut with siiiii( iciil iiisl 1 U( (ion and super- 
vision^ a K^scaiih assistant was able to icvicw all 
i (;i i>i ii.s. I he (|ualtl\ i onli ollci ic(|uircd a substan- 
tial knowledge ol cincrg(inc) medical proi>lenis. 
presentations, signs and s)j^npton)s. diagnoses, 
radiological and laboratoi^ findings, .uul medical 
shorth;jnd aird tei nii>U)log) to deteimiiie w hether 
a!> J*,MT*s observations and (li^ignosis were (H)i)sist;^ 
ent with the emergenc) room ph)]%iciairs diag-^ 
iiosis. In this pioject, all cases were reviewed by 
the (|iiatil> controHer. Incoitiptele forms' wifle 
coiuplett'd by contacting the EM I . tlu' dispatchers. . 
or b> ((xnsulting the hospital rfccoi'd as necessary/ 
hu onsijij^iicies in the data sets, if uniesolvable, 
vverc turned ovef to the project divec tor f^or evalu- 
ation. ui^uaM) resulting in the case being rejected 
from the study. 

Intei^viewer Training. All interviewers under- 
.went four days of training^ from the Project Di- 
rector. Const^lerable effort was expended to 
familiAirize the interv^wers with the functions of 
the*E.S/in an effort to minimize any problems in 
interfacing with hospital qr ambulance personnel. 

One session in the training period was composed 
of ii display of all equipment commonly utilized by 
the eMTs. Although all interviewers had some 
previous experience in emergency medical serv- 
ices, the recognition and use of this equipment was ^ 
demonstrated to give the homoform reports a 
greater degree of validity. An ambulance vehicle 
was brought to the training session for the inter- 
viewer's inspection, and general procedures and 
policies related to ambulance dispatch, patient 
transportation and transferal of responsibility for 
patient care in the E.S. discussed. 

Another major focus of ihe introduction in- 
volved the data collection instrument. Using the 
Training Manual as a guide, the interviewers were , 
instructed in use of the data collection instrument ^ 
and homoform^ Hypothetical cases were created 
and sheets completed for these situations. 

- t 

Data Collection Instrume'nt. The basic data col- 
lection instrument (ambulance run reportjt was de- 
veloped in varying stages from the original 14- 
page interview form used in the Yale Trauma Pro- 
gram study. The form (appendix^ B) evolved 
through a series of theoretical additions and dele- 
tions as well as test runs with each modification of 
the form using the previous data set collected 
during the interview survey to establish its com- 
prehensiveness and validity. The fmal version was 
a three page snap-apart forii^ with black carbon. 
The ambulance run report is printed on the front 



ing and shading (%oe appendix A). Oiiain sr( lions 
weT^ color-coded tt) latili«a«e ibedi^ngr lion» 
interviewers to self-as«essnient and allow casit'r 
recognition of a- pertinent section. The coloi- 
ccKling servedMhe adttitional purpose of providing 
for various iy|K*» of first response. Thus all areas 
shaded "blue ' were, to, l>e tilled mi t by the firsi 
re$pt)nder— usually the pt)lice. This' aspect of the 
study was pilot tested in Milford, Coini. Non<; ol 
jthis information involves any (Minimal ei^Jertise, hut 
rather simply document* the ^all and any Infoi* 
mation which ao. i^ntr^jnetl observer could deter- 
mine. I he onfy clinically related information .was- 
ihe location. an(J type nf .suspected Uijury and a 
.j^encral patient'aSsessinent: 
' The data collKtion instru/nont has 42 m«j(>r sec- 
tion s. and includes l8*geneial types of data. Ihese 
are 1) I ho paiient identificaticni^ int()rmat.ion, |^) 
billing- iiiformaMon. 3) Pun times, 4) plck-iip loca- 
tirin, 5* information on aviistantc, 6) chief copi- 
plaiiit and history of present Vomplaint, 7) pres- 
ence and type of trauma, 8) time of illness (injury), 
9>if>atieni history, 10) observations at scene and en • 
route, II) location and type of injury, 12) si{Ais 
and symptoms. 13) EMT clinical impression, 14) 
treatments rendered, 15) vehicle and EM I num- 
bers, 16) nature of run, 17) run conditions and 18) 
- additional remarks. 

Section 1 contains information on the patient 
treated by the ambulance service. This infoama- 
tion includes the patient's name (for identification 
and linkage purposes only), address (for geo- 
coding purposes only), date of birth, sex, and race, 
as well as date of encounter. . 

Section II contains that information which is re- 
quired. by third party and private purveyors for 
billing purposes. This information is included to 
eliminate the rteed for the ambulance service to fdl 
out yet another form, thus facilitating the data col- 
lection process. ' 

Section III contains information on the dis- 
patching of the emergency vehicle. This informa- 
tion includes the dispatch time, arrival tiAe al the 
scene, departure time from the scene, and time of 
arrival at the hospital emergency room. 

Section IV contains dfii^riptive information 
about the scene, including the pick-up address, 
final destination location, nature of the scene, an* 
description of the nature and type of the first re- 
jtponse activity if any was provided. 

• Section V contains the first report of the inci- 
dent requiring emergency medical services as re- 
ceived by the dispatcher; the chief complaint as 
stated by the patient upon arrival of the EMT; and 
an area to record any pertinent remarks and/or \v 
' hiiloijy Vegardiiig the incident, which the EMT 
feels may prove useful to the ejncrgency room 
^•ff. la addition, a small box in this section is 
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availahlc loi uolin^ pi ioj ah olio! use l>\ ihc pa 
licnl. ■ . * 

Section VI drst I ibc's jiu- nu'( hanisni (tl injni v 11 
vehi( ul.n ! iln- position ol the p.iilrni in rlu- vVJiii Ir. 
ihc vehicles involved, and ihe inip.ui si<e H non 
vehitulai. various types ol ii.innia and. 
. nieehanis'ms of injury- are indnded 

Section VII piovkles an .uea to rep()ii (he (inJe ' 
of onset 'x»f injury or illness', and any hi.siory_ of 
previous- majoi illnesses. It also provides an aiea 
where sixU t'n clinual ol)serv;^iions of the patient* , 
status may be recorded, both at the scene and any 
improvement or woi.seniim of fhvse conditions en 
. route to the hospiu^j. Fifteen mirjoV area* «U' rhc 
• body can. Ik- designated \yy check l>oxes as "havmg 
, bone gr jvinl soft tissue iifjury or as being t ho loon- 
tion of pain. A group.of seven signs and symptoms 
follows which serves as a method of (jiiick patienl 
evaluatkm for the KM! . Finally, accurate rec- 
ordings of pulse and respiration rates and blood 
pressure are iioled. ; \ ' 

Section VIII is for EMT clinical impressions (4). 
1 hc.se are drawn from over 300 commonly oc( ur- 
ring diagno.stic categories as determined by inci- 
dence rates in the initial study. Included in thisj 
a.s.se.s*snient are diseases (if the heart, lung and air- 
ways, abdominal diseases and "injuries, mu.sculo- 
skeletal fractures, dislocations or sprains, soft tis- 
sue wounds, amputations, burns, and nii.scellane- 
ous conditions. ' 

Section IX details the intervention and equip- 
ment used by the EMT either at the scene or en 
route to the hospital. These intlude treatments for 
heA, lung and airway problems; equipment used 
to Jift and move the patient; position of the patient 
during transport; splinting equipment and tech-^ 
niques; dressings, etc. 

Section X is for the identifier code of the emer- 
gency vehicle (license plate number) and the at- 
tendant; physician, if any, under whose orders 
they were acting; and the name of any other per- 
son (female escort, hospital personnel, etc.) who 
may have been involved in the incident. 

Slbction XI contains information on the nature 
and conditions of the run as well as the EMT s de- 
terimination of run priority. 

Section XII is a space for any miscellaneous 
comments and the patient's signature- 

The first page of the three part, form is the re- 
search copy which is back-printed to accept the 
hqspital report. This is completed in the hospital 
emergency room and returned to the project of- 
fice for processing. 

The second page of the form (ambulance service 
copy) is identical to the first pag^ on the front 
print. Back-printed on the^ecpnd page is an "aiti- 
bulance billing form". This pkgc, retained by the 
ambulance provider, contains further information 



In .U(l ilu roinnu I ( i.il iuiincm/is in m lulciiii^ ihcij 
(h<n^('N I lu lop |h)MitHi ill \\u slu ( I .illtius s|>.vi 
Id I (*|)i(i(lii( (* llu* piMicin's njnic. .uldicvs. ( u I he 
s\u i'\ iFicn mx's «)!) UV^( .iliilo^ linlluM i)illiM^ in ' 
Joi iM.jlK'Mi iiK hiding .1 I ( sponsiMr p;u iTT jri«>Mun , . 
iii>ui.iiu«r ioiiipiiin. vil . I Ins .nc.i .ilso pioyidt s 
sp.K (• Id ! (•( oAi* nu.dij .11 (\ well. in*. and/iK insiii 
.uu miinix i s. I he ir is .in .n cni io in^liuU* 

jnl(HiiMiic>n i'( (|nn(:(l l)\ i he .Dcp.ii i nu iii ol W'cl ^ 
l.iic ol lliv Si.iif Ol ConHcc ii( III loi p:i\nu ni I)) 
llial .ij4,('ii(\ (pinski.nrs ii.niu^ .lud license 
IjniuUei and ibt' .isvij^ned pi/^vidcr code;). Mir 
Ldw .sc< tioli (irihc loiiti IS .1 Icdj^cM (l('V< l(}|\("(r l)\ • 
iliC prniUM s rcpi cscMii.ifivc wdi kniK ^vit If iHc pioj 
t t { sl.ln . I lie ^.ind.n (rbuNiiU's\ loinV wjs .id.iplVd 
Jo llir iKfclsOl .ihv aililfuhliK r c oiiip.tiiirs .did .il 
iiuvs ioi. the ir(oitHiij; ol tli*tfj;rs, Uillliig diH^ s. 
aIh\ |>.iViiuMils, Ihv l)onoiii ol llu* loiiii Is primed 
uilh .1 wiiidou loi ^111 .uldrc's's which wbulfl jippt n* 
in a sifinthud l)Usinrss rnvrlopr. | 
llu- ihird p.i^r «>1 dir lorin (hovpii.d copx) is N 
idcMiliciil lo ihr lirsi iwo and is designated lo pro- 
'^vicit^ llie pli\ sic iau ill llu- eiiiei i»enc \ room vvilli 
doc iiiiic ijiiaiion ol (he preiiospilal* < oiicliiioiis iiid 
heatiiUMMs ..iiid w.is to he iiic liichul in lh(* hospital 
medic. il kmokI. 



Honioform. As one method ol fl|at.i«\ alidatioiK a 
"huiiu>toi iir* was deveU>peci lor use h\ llie inlei- 
viewei si.itionecl in the hospil.d emei^eiic \ cle- ^ 
p.irtmeiits. This lorm provided a cpiic k relereiic 
ol iKMtiiieiits provided, should ihe aiiil)iilaiic c* 
(lew l)e caUed out on .mother .issigi\mem helore 
the d.Ua eollediou slun t is eompU ted. StMondK. it, 
aUows the intervj;<wei to retprd 'visil)h' tie.it- 
Mieiils* .IS the p.itit^nl enters the K.S. This. data is * 
used to Viilichue the KM T ree orded lie.itiiieiits oji ' 
the anihuhmce run report lorm. 

I he hoiiiororm is composed of .m outhiie draw- 
ing ol .m indivichial which e.in represent .in an- 
jerior or posterior view. The lat f is draw n in some 
detail and there are some hasie topographical 
analom) landmarks. Surrounding the figure are; 
reproductions of the treatment seetion of the 
evaluation form. The appropriate hoxcs ma\ i)e 
c heeked aiul< lines draw n to indieate ijic' arcM 
where thai panieular treafment ,was applied. I he 
i>o|lc>ni of thc^ form eonlains an .nea of any re- 
m;^rks as well as a meehanism to eross-index the 
honioforni and the enc-oumer lorm and identify 
lhe,imif)uhmee serivce. 

A /'training manuar* (see appendix) was de- 
veUfped to explain the evaluation form lo all those 
who would be using it: ambulance and rescue per- 
.sonneK project staff, hospital emergency room 
personnel, etc. It provides a brief background on 
the scope and method of the study, a description 
of the evaluation form, and anyexplanation of all 
terms used on the form. In tMe appendix of the 
manual are a series of hyp^nhetical situaticms to * 



pi<»\id( .) ie\i( \v nf the nsr (%f ilw ( \ .Muittiuii l<iiin 
I lilt c siciKUios .u c pi(»\i(Ic(l in del. III. a< c om 
p. lined ht appropi i.ilc K (om^>lel(^d loinis. 

Mm con- sM^ll de\('lo|>ecl a pic^ni.iifcm explain 
In^ ilie alii.ilion pi o)e( I Aisin^ slides .ind \a\H' 
M^^)idp»gs I'loin m.oA c oii\ vi s.iin>ns wiih the v,o 
ions HgeiK PC S. miri l.u iiij; w ilh ihe pro)e^f c aim* ihc* 
(omiiision ili.ll a iin^Ued pi eini[)leineiii.ii ion pre 
senl.ilion ol hoih^ihe pM)|e(t and cl.ii.i (olleclic'm 
piocx'ss >Sjs esMMUi.d I o lllls c pcl. .1 selic\s.ol 
inin slides c:\pl.innn); (he hisi(M\. |)iiipos(\ .nicl 
sc.cipe ol I he. e\ .jhi.UKUi effoi I wlis piodiicc;cL 

A lisl/)l ihe diagnoses ('c linuul in)pi essioiis) most 
1 recnicni 1 1 \ em onni ei c;cl in ific* pievions. ^ ale 
I i.uini.i Pil)gi.iiU f>tucU was piinied .iloiig with 
I lull KlDA i odt* mnnhei s ' l ac h oI mIic form pric ks 
iisecf l>\ (he incli<'icliKil KM I s h. id .i l.niiin.itcd list 
ol itie cli.ignc)%vs and . < ode 'iiiiiiihers .ituuhc;cl. It 
W IS amit ij).iiecl ih.il ilic^ fM I would he sullic ieiilK 
we ll vcM seel ill the use ol i his short lisl and the code 
inmibeis lo cjo (he coding hiiusell once the inter- 
vieW<Ms were ph.isecl out. ^ ^ * ' 

Data Collection and Processing. Data was col- 
lected pver a 4-iiiooih period from Jun^ Hi lo 
Noveniher 1^ 15^75, using interviewers. The inter- 
viewers were st.itionecl in the emergency* depart- 
ments of the two hos])itals in New Haven: Yale- 
New Haven Hospital .ind the Hospit.d of St. 
Raphael, rwenty-loui* hour stall ccwerage was 
iiKiintained throughout the study .it ^Yale-New 
H.iveii Ivmeiueuc \ Kooiu aiid sixteen licnii cover- 
.ige .11 St. K.iph.iers l-.inel geiic \ Rocmi. After prc-- 
liiiiiii.ii\ interviewing it w.is found that the 
iiuiiil)er of aiii1)iUaiice visit s clur'ing t he 12:00 
.i.iii.-8:00 .i.m. shift .it the Hospital ol St. kaphaeF 
did iioi w.iriaiii the presence of .ni interviewer. In 
.idclition. dat.i w.is also collected liol^i Milford 
Hospit.d. An interviewer w.is statioiic*d in the Mil- 
lord Hospit;d for a period of two weeks h\ which 
time the- dat.i collection svstc*m became self- 
sufficient; th.it is, the KM I s completed the en- 
ccmntei form without aid of an interviewer. 

Ihe instruments used to collect data were |he 
encounter form and the homcdorm previousi) de- 
scribed. The interviewers were inst ructediL tc) locate 
themselves such that the) would he able^o observe 
the arrival of .ill aml>ulance cases. I he interviewer 
w.iited until the patient was discharged by the 
KM r and any duties, such as obtaining, billing in> 
formation, were completed before siipproaching 
the KM K. An average of three to five minutes was 
needed to complete each interview. Any additional 
information needed, such as M.D. diagnosis, was 
obtained from hospital sources. Quality controllers 
were used to ensure the accuracy of all data. Ka<?h 
day the quality controllers would review all cases 
collected for any discrepancies between the form 
and the hospital record. Any inaccuracies discov- 
ered were corrected by consultation with inter- 
viewers, EM I s and hospital personnel. 



Self-A?i»e«»Uienl. While \\\r use ol mici \ u wci s 
loi (vlli'i ling (Kii.i IcHi inniU MMnahlN i<> ilu (|n.ilii\ 
ol (l.ila ohlMiiu d. llU' logi^Jlii .il ol)sl,u Irs lO 
nu lllod loi long 11 1 niMl;iUi ( olh'Mion .ind cx.iln.i 
tUHi aio ohvions I he lu ncliis (>l using ()l)sri \ ci s. 
wluMi i,(>inp;iic<l io ihr ( osl, .iTc del cnsMhlc onlv loj 
ihc pnuMl ol nnic u l.ikev ihc KM 1 s to hctonic 
l.nuilhU wuJi liu- tIalJ ( ( iioM ;iiy I uinciii Msn. 
(lu*. pirsciuc (»4 this ^ndivulnal in an .ilicuU 
cuUv(l('(-l K.S. wiis siunclhing ol a ( oIm ci n (hinng 
the ff a.i.(,(»)l?( linn" ju i i(Kl.' 

II lin ic js h) Ik^ (Icvt loprd .in (»ngt>ing (pi.ihlN 
cnnliol sx'sn in loi ^)i chnspii.il cint i gciU \ nu ^K .il 
Hii Vi(( H4)iuvnlinK i'i>in iinn>n\ ( dlvu k \n\ cv.ihi.i 
fioM-ol |M il\>inviiuc .in^l.K^scconftiuiU . Viu.iliu 
li.tiinn>;i ihcu' niiisi he \ U Atvil a llu^rlv.Mi(nl lor an 
iinHUcmiplt^l x\aU\ base. 1 lusr nuniv.nional 1 u 
n>i s weir UiiiU inn> iln- Mavni sipHx M (lillrr 
cn4 poinis. - : . • 

A good deal ol inpni \\.is solnncd linin iliv pr%) 
vi(l( i> as ilu' ,c ln nnnlci toi in icvolvcd honulhc 
(uiginal Vale .liannv.v Pinguin inMinnu nl I he- 
stall iii-idr rww t lioi i lo avofd ( i caling a loord 
pri lrdU sidled lor ij^'scii (,h pnr])nsi;,s. hiil iin 
siiiud loi on going d.il.i (olUtlion in llic liilil 
riu' ( i iu ial (onsidc ration, u.is to produitr a s\su in 
ol (hn.i (ollcitioii winih would in>i alicnalt* the 
rnuigciKV medical itthnicians win) wcMr adU.ilU 
providinjfcltosi' s< rviii s being evaULiiecf. 

A second area whieh tlie projet t stall developed 
as an indiice^nent lor eot^peralioii was the Anihn- 
lanc e Hilling Foriii hac kprintiMl on th.M copy ol die 
second (vellow) sheet to l)e retained l)> tlic> pie- 
hospital provider- Again, the operators were pol 
led for input on those tvpcs ot intorinatioii (ol- 
leetod lor business reasons. All ot these data we re 
iiu6rp(iratetl on this page along with an area lor 
posting debits and eiedits. While this concept was 
embraced readily b> the and)ulanc:e eonipanies, 
they were naiurallv l eluc lant to adopt a totalU lu'w 
bookkeeping system whose longevii) was unc er- 
tain. It would iKive been uiiiealistie for these l)usi- y 
nessmen to alter their billing and bookkeeping 
tnethods foi^lhe four-and-a-half months which 
were available for the study. Ihe form was used 
satisfactorily by the Chamberlain Aml)ulaiue Serv- 
ice in Milford to capture the information which 
they feh necessary and is still being used by them 
for data collection and billing purposes. 

Beyond these logistical motivations, however, lay 
the most important concern: improvement of field 
performance based on continuous ciafa and 
evaluative feedback. A frequently-voiced com- 
plaint of EMTs is tjieir inability to determine case 
outcome and, hence, determine whether their in- 
tervention was correct and/or beneficial. In the 
New Haven hospitals, the ambulance personnel 
rarely share in the physician s evaluation or cases 
brought to th^ emergency department. As a.con- 
^— qucncc, they derive little satisfaction from their 
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\N ol k .Old at e no( .il>l 
( M o I o 1 1 n a p I > I opi-Mll^ 

SVll .idniinisii atioii ol ihe d.il.i hoiii u.is lln 
onl\ (edinnim niili/?Ml in Milloid (li»llo\Miig ilu 
pieseiue ol a p.iM nine inieivnwci dniing a 
bie.ik ni peiiod), a selling whu li is signil k aiaU 
lessdiaolii than the laigc I Imspilals I lie inaiiag( i 
ol die Milloid ainbnl.nue (( li.Unbei lain) w.is e\ 
((plioiialh supjxnlive ol llie elloM as was |)i 
Alan Uiaiidl,.ihe Diiedoi ol ilie Milloid Hospn.d 
iMiieigeiuN Dep.n inn;nl , .i inenibei ol ihe piojetTs 
advisoi\ (oiiiKil li was snl)|e(Miveh leli that ihe 
Milloid KM Is weie lUoi e led'piive l<» pi(»vi<liiig 
inloi iiiaMon betailse llie\ wcic' (ainili.i> with the 
(iMi(e|)l ol anlntomuil r;i,sr revtrw lullowing a pai- 
li('nlarl\ ' inieiesting diflit nil fiin ideiu Mad (be 
pio|cU't f»eeii able ?o ev(dve t>> ijie'poiiU where on 
going ediK alunral seniin.ii s were oi gaiU/eci bn I be- 
New H.U'eii gionp. it seenie<l pujbable ibal.ibe 
ina|oiit\ ol KM I s \ynild have einbiat (jd s( ll 
assessiiieiil volniiiai il^ . V . 
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Results 



* Ujita was iollcVicd on afl ^mbUkiikr tascs n ans ' 
piy^K^d lo E^Ttiergenc y Se'i viie (KN ) <>f ihire ' 
hpspiiaU, Yale^Neiy'Haven Hof;piial (YNHH), 
Hospital of Si. Raphael (HSR), aiitl Milford Hospi- 
tal (MH>, between June 16, 1975 and November I, 
1975, Observers* were present in the E.S. of 
VNHH 24 hours per day during ihe entire test, 
peVif>d to spot validate data (Appendix A), verify 
physician's diagnosis and patient disposition, and 
to assist the EMTs in completing the datii coHec- 
tion instrument (Appendix fif). Observers were ^ 
present in the HSR E.S. 24 hours per day for the 
first two weeks, then only on day and evening 
shifts thereafter. The caseload on the night shif t (1 
to 2 per 8 hours) rxot warrant expending an 
entire observer shift for collection. Most cases 
(85%) arriving on the night shift at HSR had data 
collection forms completed voluntarily by the 
EMTs, and phy^cian diagnosis and patient dispo- 
>ftition were^vcrified the following day. Observers at 
Milford Hospital worked with the senior project 
staff to train the E.S. staff and EMTs to complete 
the data collection mstruments. The training and 
observation period at MH extended for 2 weeks 
following which hospital pers'onnel supervised 
EMT data collection. VaJidatibn of physician diag- 
nosis and patient disposition at MH was done from 
the E.S. records on a weekly basis by project staff. 

Capture fates of data on ambulance cases varied - 
slightly between hospitals, being best at YNHH 
(96%), and less coniplele at the HSR (90%) and 
MH (88^). Observe rs on location at all times 
(YNHH)» resulted in. a lower number of, missed 
cases when the^ actual cases collected were cntti* 
pared with the official hospital .log of ambulance 
arHvals. Uiie of the "voluntary" cq>orting system 
(MH) was relatively effective, however, with the as- 
siMance of hospital staff to encourage dlita instru- ' 
mem complefioti. 



Validation Of Dirta 

A tot^l of^i<4ji cases were validated with the 
homoform at YNHH and HSR (see Appendik A). 



/ 



Usii^ this ti\ru] thc*obsevyers iH)uld Variiy the 
presence of **visH^^ signs'' o^ t\eath*ient'* such as 
ongc^ing l^PR, presence? of a dressing or splint, 
administration of oxygeti, and positiouing Of the 
patient. There Were 1057 separate treatments re- 
corded on the 54J homofornKs>These weiV com- 
pared with the corix-sponding data collection 
forms to validate EMT recorded data. There were 
42 (4%^ discrepancies between the observer re- 
corded hoiiioform data and FMT' evaluation form 
data. (V these. SI (8.9%) wete data items recorded 
by the observer, but not record ec^y the EMT 
(EMT underrecording of treatments), and II 
(IT^) were data items recorded by the EMT, but 
not validated by the observer. It could not be de- 
termined whether these were treatments actually 
provided, hut not noted by the observers, or 
whether these represented **overrecording'V or 
misrepresentation by the EMT. Of these 1 1 treat- 
ments, 5 were EMT recorded dressings with no 
treattneni noted by the observer, and 6 were EMT 
recorded splints witHf a **dre^sing" noted by the ob- 
server. 1 he latter group appear to represent a dif- 
ference in interpretation pf the observation lather 
than misrepresentation of data. The former group 
(5) may be misrepresentatior), but more likfly rep- 
resent an error or oiiussioir in observation, since 
each patient had indicatioris for a dressing. There 
were also 73 (6.9%) descrepancies between ob- 
server and EMT recorded idata concerning patient 
position. In most instances the observer indicated 
a specific position (sit, head up, supine, , etc.) while 
the EMT indicated ^'position ofVomfort." Whether 
a position was ''of comfort" or not could not be 
validated, and the usefulness of position as a nian- 
datecl treatment is felt to be diminished exc<tpt 
where a precise position can be required. 

Based on the subset of validated cases, the over- 
all validity of treatment data actually recorded by 
EMTs is felt to approximate 99%, but there is at 
Ic2|st 3% underrecording of 'Visible*' treatments. Il 
was impossible to validate other EMT data such as 
^signs and sympto|ns and EMT treatments hot 
necesanrily visible at thetitfle of arrival in the E,S, 
(e.g. airway clear, jaw pull^ straighten frac^tUrc. 
reassurance, etc.). As a consequence, the, absolute 



vali<lii\ ot ill! KM 1 (.ninoi l>c (Iciciniincd 

Thv vnVuVit) of KM I d;iia-ifn»idinn in ilu- .iI)mmuc 
of ol)sorvors (i.f. stll-ic< oi ding) <oul<l n<;l Ik- < s 
lahlishod.. Inii ibis daia iipptartd ('onsisuiii wiili 
(>l)srrvor-v:ili(lai('(l data. 

Case Mix 



A totA\ of 4,851 cases was surveyed using ilie KM I 
data colleclion insiinnienl. The |)i»ilili<)ning ol 
cases between hospitals was appioxiniaiel) : \ NJMH 
()r)%. Hospital ol Si. Rapliol 30%. and Miltbrd 
Hospital 5%. I heie were 701 rases (14% of all 
surveyed) which hati iiuonipleic d.itTi. most fre- 
quently physician diagnosis and less often KM 1 
diagnosis. Data was .sufrtcienily complete on 4.l.')0 
(86%) to permit an initial analysis. Of this gioiip. 
2233(54%) had one or more diagnoses with a 
ntandatv4. treatment for a total of Ji!40l separate 
diagnostic, cases (7% multiple di;rgnosis rale). 
Those cases with no mandated trea'inicnis in-, 
eluded contusions, sprains aiul stiains, abdomiiuiK 
pS^. "to be checked" (usually following a nuiioi 
vehWIe accident), and the like. The jnix of cases by 
physician diagnosis, is- presented in lable H. Ol 
the cases analyzed, there w«re 54% males and 40% 
femaH.s with a relatively even distribution by yge. 
Whites "(66%) outnanibered nonwhitcs (34%). but 
non-whites represented a larger proportion of the 
tota**graup than in the local population base. Ol 
the cases which w^ere syrveyed for accuracy of 
EMT diagnosis, (2957), 41% represented some 
form of trauma, and 59% were considered medical 
problems Approximately half (46%) of trauma 
cases were related lo vehicular accidents. 

Of the total of 1227 trauma diagnoses, 1 160 had 
mandated treatments and could be analyzed for 
b£)th diagnostic and treat,meht factors. . 

There were 1730 medical cJingnosesT of which 
45% (783) were considered acute or urgent and 
\wcie related pri||ari|y to heart, lung and airway 
Jconditions. This group constituted 19% of all cases, . 

surveyed and 33% of all cases with mandatqd 
^reatmenls. Aaadditional 32% (»47) of cases sur- 
veyed for diagnostic* accuracy *(2957) constituted 
miscellaneous medical problems intlucUng psy- 
chiatric disorders, upper respiratory infections, in- 
toxicati^, and other non-acute conditions. While 
medicaf«onditio»s constituted 59% (1730) o£ the 
cases-surVeye^fcr^diagnostic accuracy, only 1241 
(42%) had mandated treatments and could be 
/analyzed for both cliagn^ic and treatment 
factors. t . , 

Of the total group of Cases with mandated 
treatments (2401). 48% (1160) were trauma cases 
.aiid 52% (1241), were inedical* case?. Apprqxi- 
mately 9% tof jUl cases surveyed were diagnosed as 
elthkr acute or chronic akohtl abuse (7.5%) or 
piychiatric dilorder (2.7%). and $% of the total 
O rvey«d had no observable 'disease or Injury atall., 



The di.ignosli( nnu n ol KM I s v.nu-d widcK 
among (li.tgnoMi* gioups. l oi ii.ioni i (oiidiiums n 
was bfgb (i.c * H0%) loi l.i< < r.ilions. .nnpni.ilcd 
digits. piindUK- wounds, second degree bums .nid 
rr.KUhcs ol ibc wrisi. lor in»(li<al (ondilions. ii 
was biglusi lor i.irdi.u .niesi, smoke inli.d.ilion. 
ami foreign ln)<l> .in air\\a> . I be diagnosi ic mu 
men leiided lo be low (less ili.ni .^>0%) among 
.iLhima rtiscs ioi li aduics of ilie iboi .i< i< /Unnb.n 
spine, pelvis, bunieins, ulna/iadius. feinnr. Anee/ 
palcll.i. fckull .Mid mandible. It was also low for 
anipulaied Jaci.d parts, abi asic^iis, .md .ivulsions. 
but the ni.ijoiil) of ibesc (ondilions weie diag- 
nosed l)\ ibe KM l .is "hueralion" and llie appar- 
enll> low diagnostic .i<<uia<> is for ibis reason 
somewlial ailila<Uial. I)iaj^iosii< a<<tiia<y for 
acute or m.'ijoi ine(li< al conditions was low for re.s- 
pii.ilory ai i esi. angina, an byllunias. pulmOnar> 
edema. empb>sema. pneumonia, and pivi:u-. 
molboiax. Koi miscellaneous medical (ondilions it 
was low for h y pe.i ven I ilal ion s)iidrome. 
inf*ctious/innammalor>-.;ibdomiiial disease, upper 
l espiraloi y illness, suicide gesiui es. and lower gas- 
iroinleslinal bleotling. 

Tables III-VI summarize the diagiiosti^> accu- 
racy (for true positives) for groups of conditions. 
It may, be seen that the overall diagnostic accuracy 
for Jrue positives is high for open soft tis.suf in- 
juries (81%) when abrasions are excluded. Burns 
and uppei extremity dislocations are also diag- 
ui)sed with a high degree of accuracy (78% and 
m% respectively), in contrast to dislocations of the 
lowei extremity (43%) and fractures of the spine 
and polvis (22%).'The overall diagnostir- accuracy 
for all true po.sitive hciiri. lung atul airway condi- 
tions is 57%. but declines to 52% when only the 
serious and/or potentially life-threatening ccmdi- 
tions such as' a cardiac arrest, myocaidial infarc- 
tions, etc. are .suiveyed. The diagnostic accuracy 
for miscellaneous medical problems is comparable 
(48%). It is notable that the diagnostic accuracy for 
fractures is lowest fot spine and pelvic injuri^, 
iiigher for upper extremity injuries, and highest 
'for lower extremity fractures. Conversely, the 
diagnostic accuracy of dislocatit)ns is highest for 
upper extremity conditions and substantially lower 
for lower extremity conditions. 

While it is academically satijfying to have'a high 
degree of diagnostic accuracjjph all areas, this has 
specific ilnd mandated therapeutic value in only a 
few select situations. Satisfactory EMT perform- 
ance is not necessarily dependent upon accurate 
diagnosis, but frequently involves the treatment of 
signs and symptoms. A more accurate assessment 
of the EMT s performance is obtained by e>Amin- 
ing his rate of appropriate treatment (Y'(jrepre- 
sented by the sum of 'appropriate treatmctjis 
(A+C) divided by the total number of true positive 
cases (N). Among trauma cases, appropriate 
ircatmcni rates (Y>') (> 80%) for fractures of the 



M'ivi(«il. ilh>i<i(i( .nu| s|mir .ind Inniii. .is 

well ;iN iliiici dcgivr Jniitis. It in low (• f)()^/f) Icn 
ii ;i( liirrs ol < hivic U\ Iuiiiumiis. iiIii.i/i .idiiis. 

wi isi. kiirr/palrll.i. (iln.i/f ilnihi. ;iiul fooi/ioc s. .inci * 
ioi .iIm a>i(Mis. Among iiuuli(.il ( oiulil ions. ^ ' is 
liigl) iAiiVuM aiKvsi. piiliiioiMi \ (Micina. <iim| 
sinokr iiiiialali(»iK wliilc* it is low foi ai i hMhiiii.is. 
inuMiinoiiia, piuMiinoi hoi siiokc*. s(M/iii (\ and 
iorrigii l»od\ in the .lirw.iN . Of note* is llial llu* lalc 
ol appropriate iKMlinrni (V) is (*\( (M*dingl\ low 
(or ll\pci vcMililaiion s)ndi()iiu' (4%) 

KrirriinK to l.ihUs lll-VL it is appaiciu thai. 
ricMliiHMU iau*s do not par. did di.ignoslic ial(*s. 
For <;xainplr, whilr (liagnosiic adiii.uN lor fiat 
(iirrs was rx( CMulingl) low tor spiiu* .ind pc^lvic in- 
j-iirirs ^22%). liraiinriu .ippropri.iUMuss was 
higlK^i for this group (70%) than for tiaciiirrs of 
^(*ilhri ijpprr tn lown rximniiirs (28% and 54% 
rrspiM livrly). Disloc .iiions of ilu* npp(M (*\ii (*inii> 
wcK**^ diagnosed 79% ni ilir linu* in (iiniiasi lo 
lower exlirnniy (4!V^»). Imm tiralinrni appro- 
piiairnrss w;ls lower lor uppri rxlmnily dislcKa- 
lions (42%) than tor lowri rxiirniiiN disliKaiions 
(57%). . - 

I hv raU* oi appropi i.iir iiraiinriil tin all "hrai L 
lung ami airwa>" (ondiiions was 48%, Inn tor srii- 
ous or liiV-i lircairning conditions within tliat 
group was (ir>%. '\ hv i rvri sr pat turn is srrn w hrn 
rxaiuining diagnoslu acc tirac N. in tliat tlu^ ovri<dl 
acc urac y lor aH hrai t. lung and airwa\ prohlrins is 
higher (57%) than thr atcnracy of diagnosis witliin 
the suhset of litV-thrratrning (onditions L52%). 

Vhv i>asf( data i\n all diagnostic groupsN^ir talxi- 
lairc^in the sununary l ahlcs Vll(A)-X(Ay Diag- 
nostic fac tors for rac h diagnpsis arc* suininai i/cnl 
in Tahlc's VII(B)-X(B), and all ticatinc*nt factors 
in l ablcs VI 1(C:)-X((:). I ahlcS Vll(l))-X(l)) ctis- 
play a comparison (d cliagnostic and trratinc*nt fac- 
tors, rhc inipliraticms of thr findings within imc h 
of the lahli's will hv disc ussed suhsc.H|Uc.MUly. 

Di^UMion of .DIagno8tic/Trelitment / 
Results 

Traums: There is a wide variation in the diag- 
nostic accuracy and ireainient consistency within 
trauma cases. Although diagnostic accuracy is fie- 
quently low for conditions with a tiigh risk of in- 
creased morbidity or mortality in the absence of 
proper trcatmeiH (such as fractiircs of the spine, ^ 
pelvis, hip and femur), the rate of provision of ap- 
propriate treat men tf tends to be high. Overdiag-. 
nosis islfrequent. ai is uijderdiagnosis, but ovei- 
treatitifnt occurs more often than uiidertreatment. 
ForconditioAs with a lower risk of increased mor- 
bidity or jnortality in the. absence of proper treat- 
ment (such as fractui:es the clavicle, humerus, 
wrist, hand/Hnger, and fboVtdes)» ihe reverse pal- 
tern is seen: diagnostic accuracy tends to be some- 
what bettefi but tlie rate of appropriate treatment < 



tends lo !>(' iowi i I'tuh i di.i^iiosis is not .is < oin 
inoii as o\ el diagnosis. Imh undeii h Mniieni mcuis 
inou* liet{tieiitlN ill. in t)\ ci li (Mtineiit 

vSpine/Pelvis Fractures: l lu ie wcie l/?^casc*s oi 
iiaitiiies ol llu* spine ((eiNual. llioiatu. IiiiiiIkii) 
and sac I iiniA (K ( N \ and II c.isesof fi.u tines (d the 
pelvis M.ind.itcMl ikmIiiumiis foi cAiU ol tlic*se in- 
cludes use of .1 liac klio.iid oi sciiop sticMc luM. Ol a 
lot.il ol 27 ( .ises, (Mil) () ) were* ecu rec tly diag 
noseil. Imt were (orrectiv tUMtecL The 

di.igiiostic .u ( nr.H N is poor, i .ioging f rom ten 
f rac tures of the sac riiiii/c o< < v\ (o l\H[/i fen f r.ic - 
tiiies td the |>t*Kis. UnderdiagnoHfH was high ior 
pelvis (7:<%), thoracic/lumbar spine and 
sac rnniAoccAX {\iH)%). (tiie case of cervic^ s|fino 
fr.H tiire was not diagnoseil out ^k^)*jA' 
Overdiagnosis was high fen eervieal sfHIic (H9%), 
thorac ic /Inndiar spine (9{)7( ), pelvis 
eases of f rac ture of the sac rinn/c oc c y\ were diag- 
nosed by the KM l\ althopgh the physicians diag- 
nosed 2 c ases. One must eonc hide that ttie diag- 
nosis of t rac tiire of the sac ruin/c cu c vx is probahh 
cliijiiciilt to sepaiaie from fracture of eithcM the 
luinhar spine or' pelvis. Since the tre.ument is the 
same ten all three eonditions, it is unrewarding to 
evaluate this diagnostic group separately frcnn the 
other two. The high rat<: of overdiagnosis for 
fractures of the eervieal spine, thoraeic/luinbar 
spine» and pelvis indicate tlie pereeivdti. and rc*al, 
severit) of the eonclitionS, I he high rates of un- 
clercliagnosis suggest the difficulty in making an 
ac curate diagnosis of these conditions in the Meld. 

Of mor^ ccincern to the ttainer, evaluator, and 
consumer is the rate ot .ippropriate tre.itinent. 
When llie FM 1 diagnoses one of these c cmdition.s. 
his rate of appropriate treatment is 78%, while for 
those cases the ph\sieian diagnoses the rale cd ap- 
propriate treatment is 70%. When tlie KM 1 and 
physician agree (A-flV). the late of appropriate 
treatment is 07% (4 of (i eases). Of the 27 cases 
total. 5b% were treated on thejjjisis ot signs and 
symptoms (total of all C eell cases), the KM 1 hav- 
ing not made the diagnosis. Overt reatment is most 
common for supposed eervieal spine fractures 
(7ft%) and less for supposed pelvis (40%) and 
thoraeic/lund>ar spine (36%) fraetures. Under- 
treatment was low for spinal fractures (eervieal — 
0%, thoracic/lumbar — 18%) and higher for pelvis 
(45%) and sacrum/coeeyx (5(>%). 1 he prohabilhy 
that the KM 1 will make the correct diagnosis, yet 
fail to treat one of the 4 conditions* is low. as is the' 
probability that he will make the* conect diagnosis 
at all. T he probabihty. therefore, that his correct 
treatment is based on a corre^ diagnosis is also 
low, with the exception of cervical spine fractures, 
where this probaljility ec|uals 0.67. One musKon- 
cliide that the EMT b^je«t)ie major porticm of his 
treatmems on signs anoTsymptoms which suggest 
\f€ presence of an injury and^ does not base his 



,i\m inuls lo Ileal wlunrvci li<- cIkHs iIk m mkhs 
aixl sviuploms. VM'U iIioiikIi ilu- Mi|)p(>s<«l mi)iii\ 
niav n«»i |>irst in. 
Il is irvralinK i«> rxanihu- \hc v.Wv of .ipijiopi i.ilr 

liovrs l<» have ihe (lIa^I^|l•tf■'rTM^(Tlll<)n, l)iil wluir 
llu' phvsitian dors lun ii^i- llu- saiiu- di.inirosis 
One iniisl .issuiih' lhal some sinus .md s\iiipioiiis 
s»nn<slinf; ih« ^iippos<<l (li.iniiosis .11 ( picsi iii 
(MH h as wvi k p.iiii. ))< lvi( It \i(l< i IK ss. (1. ) 1)111 llv ii 
lli< \ nia\ iiol !)<• as pi oiioiiiu <*<! t<>i iliis nioiij) <»l 
<as»s as ihos«- ulii« li a<liiall\ li.ivc ilic iii-|iii\ p|« ^ 
,111 llu- lailoi \"' irpns.nls lilt lalc ol ai)pi.. 
priau- litaliiuiii foi siK ly < asfs » Hi) • ht 

iau s ,<»l liraliiu iii (^ "') loi suf)f)i>M (l ( < i viral 01 
llu»ra«i</liinilMi spiiir Iradiiic air siinilai (17 and 
W/i' M sjM-. livt lx) aiul loi siipp<»scd f i adiiic ol llw 
pelvis is H:V'/,. I lu sr ai t- also (piiu- (oiu7)aial)l< lo 
(li«- ••v< i all liraliiu iil i onsi'sit iM \ l au•s(^ ) loi t a. Ii 
,.r ihrsi- pK.hlt ins. I lif overall ial< ol liralmeni 
for eases ihe ph\si< iaii dianiioses (\") is Kjinlu r loi 
f lat lin es of ihe < ei vi< al and llioi a( ie/limrhai spine 
and saerinnAotV>x {100%. H2%. .hkI r)0% lespe.l ' 
ivel\)^ (:.)niparin^ ihese tinnres willi llie irealiiieni 
>rau s lot tases wIkk- llu- KM I and pli>si( iaii a^iee 
on ihe diagnosis (V"). onf s(< s ihal llie rauot 
Ueainieiil r<»r (eivi<al spine rradUK' remains 
hul lor lhoiaei</lnnil)ai spine and sa( 111111/ 
(,M( \x hadiiie ihe raie"isi)7r . lMi\ si< iaii-diannos< <l 
pc]vie liaeUiKs are irealed 54% of die limf. hni 
whfii llie phvsiiian aiul' KM K agree in iluii diag 
n(>sis(V" or (t ils A + B). iVir irealnieiil rale isr)7%. 
This is ( lose l(» ihc overall tonsisieiu > of irealineiil 
lor KM I -diamiosed (ast-s (75%). and lower iliaii 
ihe li«,"ainicnl rale lor (ases diagnosed l)> ilu' KM 1 
whieh were, in fa<i. nol pelvi( liadnres (8:<%). 
This data lui lher suggesl lhai iieainieiii, on ilie 
basis ol signs and s>mplonis is iniVoriani Itn iliis 
■group of diagnoses. While il is line lhai il The 
I KM! niakfs'one of ilu se diagnoses he will mosi 
likfU liTai Ihe ease, ii is nol likel> ihaL he will 
make ihcvonrei diagnosis. Making ihe "(Oi irel": 
diilgnosis is prohahl) liol an inipoiiani delei nini- 
ant in ihe dctision 10 1 real 01' noi. hni ihe picsciur 
(?f suggestive signs and symptoms icsull in niosi 
true posilive cases leeeiving^he appropiaU- iiilei- 
venlions. . ^ 

Upper Extremity Fractures: There wqip a lotal 
of 88 upper ex*re^nity I ractures (clavicle, huiueVus, 
elb-ow. ulna/radius. wrist, ahd hand/finger). 47 
(53%) of which were correctly diagnosed and 25 
(28%) of which were appropriately treated. Diag- 
nostic accuracy ranged from 33% correct for 
fracture of the humerus, to 39% correct for 
fractures of the^wrist. The rate of appropriate 
treatment was substantially lower th}»n would be 
anticipated based on the incidenqe of correct diag- 
O sm. Appropriate treatment ranged from 0% for 
RJC , 



hand/liUKci li.i.im. s .iiid lot iMiini;! ns 1 1 .1. 

mi. s 10 :UV< loi .l.i\i. I. . IH', Inl wiisi .md I.", 
loi nliia/iadiiis llfcic wei< i\vo»ll>o\\ h.uliiies. 
.one ol will. Il W.IS liJalnl .ippi opi i.il<l\ In. lei 
(li.iHii.)sis IS lie.|ii( iil, ex.epi loi li .u 1111 es ol llic 
uiisi wild. II IS .nil\ H'; ( )\( i.li.iKii.>sis .>. . nus .11 .1 
liij;li(i i.il.' I.>1 .dl f;i.>nps ill. 111 .l.xs iiiidci diiR 

IIOSIS. 

1 icaliii.nl i.iles picseiil llic .»pi>.»silc |>i. mie. 
uilh iindeilM'.iliiK nl .>. (niiiiiK \mi1i .1 Ingln i •'<' 
(|ii. ii.\ ihaii .)V( UK alnienl 111 all l>nl .>im- diagii.is 
li. KI..11I) (iilna/iadins) I lie ..veiall 1 1 e.il iii< ni «oii- 
sisleii. \ (V) is l.>w. .iiid .loes nol <lill« i .ipinr. iahU 
iM lweeii 111. snhs'el .il . ast s where llu |)liNsi<iaii 
^ diagiL.ses iht ..)iidilion (V) or ihai in whi« h ihc 
KM I dia^iDst s Ihe (ondilioii (V) K<.i llie siihsel 
ol (ases wlii.h llic KM 1 diagnoses ni..)iie(lh (i.e. 
,,veidiagii.>sis). llie iale_ ol a|)pi oi)i i.Ht lieaimcnl 
(^" ■) slill remains similar lo V and \' 1 In- pioha 
hililx lhai III IM l wiin.niedh diagii.>se Uie on 
dilioii .'iikI Ncl lail I.) liVal il. appi oprialeh is high, 
ranging lioiii 0.4 L.r \iliia/i adins lo 1.0 lor dhow 
an. I haiid/liiigcr Kive ..1 llie ^\ npp« > exlieniiiN 
lia. Uire groups have a pr.)hahilil\ ol l)x WRx 
giealt I ihaii 0.»). VVlteii an approi)iiale irealiiieiil 
is pr.ivided hy an KM 1 . ihc piohahililN ihal il is 
hasrd upon his. making ihc < ..1 re< I diagnosis is also 

- relaliveU high, ranging liom 0.5 lor clavicle, and 
().() r.)\ nlna/iadins. lo O.H f.)r liniiiei iis and wiisl. 
I his snggesis ihal when an appropriale ireaimeni 
is provided, il is Osiialh assoc iaied willi a < <n re( t 
diagnosis, hul ihal making ihe torred diagnosis 
does nol iinpIV ihal ihe. corred ireaiuieiil will he 
provided.' In l.icl. having made ihe torrecl diag- 
n.isis iheit^is Slill only a 50-50 (liaiuc lhai ihc 
KM 1 will pi.)vide ihe appropiale ire.iinieni As 
would l)c expeded. this is ass.xialed willi a rela- 
liveU high rale of iinderireaimcni and lelalively 
l.)w rale ol over! real ineiil . 

* Kiadiires ol llie upper exiiciiiily aVe nsiialh as- 
. sociaied wilh easil) discerned signs and s> iiipioiiis. 
NCI ihe corred spec ilic diagnosis is nfti made as 
ficc|uenlh as one would expc cU wilh ihe exc eplioir 
ol Iradlires ol die wiisi (t>:i%). Kiaciures of ihe 
upper cxiiemiiy, however, are nol lif e-lhrealeniiig 
and are prohahl) nol viewed as "sefious" when 

- compared 10 such fraciures as cervical spine and 
pelvis. *iiiice ihe rale of ireatnieni for ihose cases' 
(oriediN diagnosed remains Itiw. one niusi con- 
clude lhai even for I his suhsel. ihe signs and symp- 
icinis were iiol sufficieiilly severe I o proinpi ihe 
KM l 10 Ileal ihe coiidilioii. Clearly, making ihe 
ton ft I diagnosis is nol a ceiili al delermiiiaiil in 

■ the piWision of appropriate tiealnieiil. One can 
only assume ihat ^ppiopriaie treaimenis. .when 
provided, arc done so on ihe basis of obvious signs 

. and synipioms such a\ scA'erc pain, or gross aiigu- 
laiton or deformity. Whenever a corred diagnosis 
is made of a spine or pelvic fiactuit. the ptobabil- 
, iiy^iiiiii the c(niec( treatment will be piovided-is 



i'Xi ((Mliiigh liigli (*\lu'inil\ iKuluirs pir 

Mill a vc'i\ (iiltcicni pallciii ol tau , iii th.n t vc ii 
liaviiig nia(l<* llio ioiicci (liagiiosis/lhc pi obahiliu 
is sul>siai!iial llial iIk* appiopiiau- 1 1 ('aliiiciil wilL 
tiol l>(* pi()viji<'(l. Ill (his (asr. i( is not llu* \\\r\v 
pi (sciK ol signs ol s> in p( on is wUu h pi oinpls (hr 
.ippropiiau* IKMlinrni, l)U( niorr lik(*l\ lln* s(*vriit> 
ol ptcsonialion whit h is ihr n ilic .il (Icu i niiinini 



Lover Extremity Fractures; A total ol \]\A casrs 
witli Irac'turts ol llic Iowcm cxtrcniily were s^ii 
voyecl. Ol tlu'so, 7(i (55%) wore coi i c c tlv ^j^g- 
iioscO and 74 (54%) were turrcxily ucaLcd/I lic- 
rate of correct diagnosis ranged IVoin 0 lor knee/ 
patella tci7l% lor hip liaetnics. Iieatine^it rates 
rang^^d Iroin 2()9f> lor loot/toe to (i7% lor hip 
• Iractures. The overall diagnostic aecuiacy (x) 
ranged Iroin () lor knee/patella to 57% lor liip 
liactnres, and all hut the latter gic)^p were ecpial 
to or less than 45%. Underdiagnosis was least Ire- 
cjuent lor hip fractures (29%) and most coininon 
lor Iractiires of the knee/patella where no cases 
were dtajitnoHed correctly. Overdiagnosis is also 
coininou lor knee/patella Iractures (I()()%>) and 
next for lemur (75%) and ankle (77%). Overdiag- 
nosis tended to he slightly more common than uii- 
derciiagnosLs. KMT treatment rates tended to he 
sjmilar for EM I-diagnosed cases (KI)x), 
physician-diagnosed cases (N), and tlpne cases 
where the EM 1 and physician agreed (A + B). An 
exception to this was knee/patella, wh^ere the KM 1 
treatment C()nsistenrM^^^^ (Y) hut Y' was 

46% and Y" w^s/0%» Ov^rtreatment was most 
common for fractures of the ankle (74%)) and 
foot/toes (67%) ^nd was least IVecpient for frac- 
tures of the hip (30%). iJndei treatinent was high- 
est for fractures of the fool/toes (80%) and lowest 
for fractures of the fc^mur (15%) and hip (33%). 
The rate of treatment for all cases diagnosed hy 
the EM T (Y) is very similar to the rate of treat- 
ment for those cases the EMT diagnoses but which 
actually do^M have the diagnosed condition (Y'' 
Ih examini^ those cases where the EMT and 
physician agree on the diagnosis iY') (i.e. where 
the signs and symptbms are perhaps more defini- 
tive), the treatment rates are seen to be higher ior 
fractures 6f the hip and femur, while lower for the 
remaining diagnoses. 

Having nyfide the correct diargnosis, the prrtil^abil- 
ity that *the EMT will fail to j^ovide the a^ro- 
priate treatment is quite low for fractures of^the 
femur (.II). hip (.26). and ankle (.i27), but is sub-' 
stantially higher for fractures of the tibia/fibula 
(.56) and foot/toes (.67). The probability that the 
appropriate treatment provided is based upon hav- 
ing made the corhect diagnosis is highest for frac- 
tures of the foot/toe$, (1.0)» ankle (:8) and hip (.7^) 
arid is substantially Iqwer for fractures of the 
tibii|/fibula, fenriuri and knee/patella. It would af^- 



p<Mi (li.it in.iking I lie < (>i U'( t (li.i^nosis is .in iinpoi 
(.ml d( (4 1 mill. UK 111 ihc piovismn dt apptopii.nc 
Hr.UnH'iii loi li.KlUK^ (d (lie liip and Iciimii, Init 
is .» li ss sij^iiilic JIM la<t(M lot ollici lowci c\licinit> 
li.Kinirs I lir di.i^tiosl i( a< ( III .H \ Ini Icinui IV. u 
(uics IS Irss \Uau IfM licuiuirs ol iiiok- dtst.il 
holies. \v\ (Ins ^loup has (he highrsl r.Kc ol ap- 
piopriaic lic.ituiciil. ioi this group, making )h(* 
(oticM diagnosis would appeal inipoil.iiii. hut (he 
prcsciHc ol signs and sMiiploins iiuisl also phi> .in 
import. lilt iol(\ l'\)i iiioi (■ dist.d fi.n tares, il would 
a^)pc'ai that it is the sevciilv ol signs .iiid s)mp- 
tonis, i.illici (hail theii mere pM*s<*iue. th;|t is th<* 
(lilii.il dclermiii.i IK . simc' iiieid) making the ^ 
diagnosis docs not ensure that the appropriate 
treatment will he provided. Howcwei. when the 
apj)ropiiate tieatiiieiit is provided, it i.s most often 
associated with the KM I having iikmIc the coiiefl 
diagndikis. / 

Fiac tires ol the hip and lemur have the highost 
rate of lippropiiate treatment. aHjcl both lecjuire 
use ol a I honias Splint. It is notable th;^ applying 
a I hoiiias or traction splint appropriately lecpiiics 
onsideiahle pracjii and skill. Its u.se is stressed in 
lectures and practical sessions, and most KM Ts 
take great pride in their skill in using this splint. 
Several varieties of splints, arc appropriate for 
more distal fractures, such as air splints, and al- 
thougl^splinting hei^ sh^mld be easict^r. the appro- 
priat^reatnipm rates are lower. The apparent or 
presumed /^riousness of a proximal Ttacture 
(lemUr or hip) is greater than that of a distal frac- 
ture, and this may be an important elemei\t in the 
KMT decision-making process. This same pattern^ 
of relatively low cltagnostic accuracy, yet high 
ticMiinent appropriateness for **seiious" fractures 
is seen in spine and pelvis cases. Distal lower ex- 
troinity fractures are le^ **serious'* and -resemble 
upper extremity fractures in treatment latfs. 



SkuII/Facial Bone Fractures: Ihere are no 
mandated treatment^ for fractures c)f the skull, fa- 
cial' bones, or niaiutible, but an evaluation of thi|| 
diagnostic acumen of the EM*r lor ^^se condU 
tions may be condaeted. There were a' total of 57 
such fractures diagnosed by the physician. The 
EMT was moV accurate in diagnosing facial bone 
fractures (53*-) and least accurate in diagnosing 
skull fractuj'ts (35%). Underdiagnosis was most 
common among skull fractures (65%) ahd least 
common for facial bone fractures (56%), \^hile 
overdiagnosis was also most common for skiill 
fractures (53%) and least common for fractures of 
the mandible (25%). The selectivity of the EMT 
tended to be low forjkfll (35%) and (43%) d'landi- 
ble fractures, indicating a relatively high false 
negative ratle. The specificity of 4iagnosi$ tends to 
be higher (60%) for facial bones and for mandible 
75%) indtcatin| a relatively low faUe positive ratt. 



While thcio air •»<> s|)f( iri( iiriUintMHs iiidic .iled 
for lUusv ili.ignoNtu m<)iips. .iw.im ikss «tl iIm 
(liiiKHosis oil llu- pan ot Cho KM I may allrd Im% 
tieainuMil in s|h*( ifu ( in iiiiisiaiufs (livon ihc i< l 
ativcly low level of diagiioHiii a(< iiia( y. ii is nil 
likely dial llieie is aiiv s|)e<ilic luMulil lo thiviii^ 
"^ihe KMi make an appropriate «lia«ii(»sis Mr 
would l)e expected, iliererore, to iieai any as- 
sociated coinlitioiis (airway ohstrnc tioii. iiiuoii- 
sdousncss. en ) on the basis ol signs ami syiiip- 
loiiis i>loiie. Kslahlishing the c en lec t (iiagnosis may 
become critical in certain ciiciiinstances liowevet . 
.such as dui iiiK the iriage phase of a nuiliipie < asn 
ahy acciileiil. this situation it wonUi Ih" ciiiital 
^lat the tM/ be able lo ideiuily (hose patients 
with high risk iiijuiies such as skull riac tiires lor 
early tiaiis|K)rtatit)n. (liven these data, be does not 
appear to be able to lunction eliectively in trMginn 
such paiieiils. 

Upper Extremity Dislocations: A^fTT^Tol 19 
dislcxatioiis was eiicouiuered. 15 **miriiiiK iii<,|lie 
shoulder. Hie number of dbowy^nd wrist disloca- 
tions was too small to evali!late./altliough all calcu- 
lations are presented. I he rAe at correct diag 
noses of shoulder dislocatioiis\ was 73%, and the 
rate of appropriate treatment las 27%. All elbow 
dislocations (3) were correctly diaKU^)sed and 
treated, and the single wrist dismcation was incor- 
rectly diagnosed, but appropriately treated. Al- 
though the diagnostic accuracy fdr shoulder dislo- 
cations was good (73%), 8 of theA'l cases correctly 
diagnosed ^ere not treated (73%). 1 he treatment 
and consistency rate for all ENjA' diagnosed cases 
(Y) was ^ow (17%), while the r*t«vQf treatment^' 
cases diagnosed by ihe physician (V*t-w««-iR>me- 
wh^t higher (27%). Of those cases where the EMT 
and physician agreed on the diagnosis (Y"), 27% 
were also treated apt)ropriately..«^ interest is that, 
of those cases the EMT diagnosed as shoulder 
dislocations, but which, in fact^ did ijot have /the 
MHfWion (Y"), the rate of appropriate treatment 
wasWy 8%. The probability is high (0.75) that 
wheifthc. EMT provides thte appropriate tre'^tment 
it is associated with his having made the correct 
diagnosis. Making the '•orreet diagnosis, however, 
I does not ensure that the appropriate treatment 
will be provided. Quite the ciJntrary, the probabiU 
iiy that given the correct diagnosis, the appro- 
priate treatment will not be provided is 0.73. 
. Clearly^, making the correct diagnosis does not 
provide sufficient impetus for the EMT to treat 
this condition. The signs and symptoms of a 
shoulder dislocation are usually minimal defor- 
mity, and pain which may be minimal or only 
moderate. One must conclude that it is the sever- 
I ity, rather than mere presence, of signs and 
t lyroptoms which is the important 'determinant and 
that making the correct diagnosis probably is only 
* ^y*'iecohdary importance. 

ERIC 



Lower ^xtremily Disloc'alions: A total ol 7 
lowci exirnnilv dishH .il ions (hip. k n«M /p.i(cl1a , 
aukU") weic seen I lu' numljc is within < .n li <Imk 
iio!yi( Kioup i«'<' siiiall to evaluate with signiri 
(.line. Olio can onlv st.iie ili.ii :t ol 1 (iVX ) <lislo 
(;ilioiis were (oirettlv <lianiios<«l .^^«l T)?'/} were 
.ippi t)priau lv lieatcd 1 wo ( ases were « <»i redly 
di.igiiosed and treated. < ases wlicic <oiic<il> 
treated on the hasis ol signs and syinploins in the 
aliseiu c ol I lie ( <)i i e< l <liagiiosis. ami one tase was 
diagiiose«l 'correc t Iv («lislot ate«l knee/patella) hiit^ 
was not ticate<l. 



Open Soft Tissue Injuries 

. A total ol 844 open soft tissue injuries (hueia- 
lioiis. iivnisioiis, abrasions, punttuie wounds, etc^ 
were eiu ouiiteied. A total of r)7S (r)8%) were diag- 
iipsed correctly and 458 (54%) were treated ap- 
propriately. I hc appaieiitsdiagnostic accuracy of 
the KM 1 is somewhat affected by semantics in that 
a deep or severe abrasion may be termed. a lareia- 
tion by the KMI . yet called an abrasion by the 
physician. The reverse is also possible. A wound 
caused by a penetrating object, but producing a 
small laceration of the skin may be termed euher a 
puncture wound or a laceration. 1 he accuracy of 
diagnoses for open soft tissue injuries is of less 
jii^iificance than for other conditions, since all 
open soft tissue wounds require the' same treat- 
ment (i.e. appropriate dressing). Diagnostic accu- 
racy is seen to range from 0 (avulsions) to 100% 
(amputated digits)." The two major groups, lacera- 
tions and abrasions, have accuracy rates bf 83% 
ahd 36% respectively. 

Th^rate of appropriate treatment varies less 
widely,li)eing highest for lacerations (61%), ampu- 
* tafed diKits (60%), puncture wounds (59%), and 
avu|8ion5v(58%). and lowest for abrasions (39%). If 
abrasions\are removed from the total group of 
open soft jissue woUnds, to leave a ^roup of condi- 
tions all of which clearly require a dressing, and 
clinically appear as lacerations (with the possible 
exception of mtncture wounds and some animal 
bites), the inijftnce of appropri&te treatment rises 
to 60% (from 54% overall). 

The incidence of underdiagnosis is highest for 
avulsions (100%); all gf these' were diagnosed as 
lacerations. Underdiagnosis of abrasions (64%) 
and amputated facial parts (58%) is accoutited for 
by the EMT diagnosing the majority of these again 
as lacerations, although some abrasions were not 
\dijignosed at all by the EMT. Overdiagnosis tends 
to be low, and again is accounted for primarily by 
differences in nomenclature between the EMT and 
physician fof the »ame visible injury. Treatment 
rates for cases diagnosed by the physician (Y') 
range between 50% and 61% for all groups with 
the exception of abrasions (39%). These rates were 
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<*si^nlMll\ iiiuImii^cmI lot tlu* ^il>s(*l ol < ,is(*s 
w hrir ihr IM I .11 u I pin sh i.in * «l <»n ilu 
iiosis {\ ") {^\\i\v\\\VA\\ur\}\ ol «asrN i.ii!);4'il limn 
V.)% loi l.ii r.i .11 ions to r» l«H .il»i.isnMis Ihr 
st.iiisli<s lot ovniK MinuMit h\ iiulivKlii.il tli.ignttsis 
mv iiuslr.i<^iing jn iImi .1 <lirssin); .i|>|>lir<l loi .in\ 
t)prii wmuimI would \}v <i|>|>i o|>i Mir . );iV(*n ihr 
w I oiig (gnosis. howrvcM. llu* iir.ilinriil woiiM hr 
listrd as **ovr 1 1 1 r,il inrnr' (i.v. iKMliii); s«>iiirihinj; 
w lii< li was not llirir) I lir siihs(*l ol r.isrs 
hoscmI h\ fhr I'M I as liavin^ a spruiu <oiulitioii. 
hilt \> luM llir plnsiii.iii <li<l noi a);irr (\ "'). 
iioiH tluU ss liad rss<MitialU tin* sainr latr ol tirat 
iiiciit .IS all caMs (iia^nos^Ml h\ ilir I'M I (\) and 
tliosr tasrs wlirir t hr |M I and plivsnian a^irrd 
(N "'). riu' onh rxcrption t«) tins was i^ir diagnos- 
tic gioup ol avulsions. 

I hr piohahilitN that an lvN4 I \\ill toirrdh dia^ 
no.sr an oprn soft tissiir wound. \rt tail to piovidr 
ihr appropi iatr irratnirnt is {).*M\ loi latriations. 

0 :tr> loi piiiKtuir wounds, and 0 5.*^ ioi ahiasions 
Ihr prol>al)ilil\ tli.M .ui appiopiiatr trratiiuMil i.s 
hasrd on llir KM 1 lnakin^ tlir (orrrd diaK>>^^^i^ 
high (01 huriations (0.87) hut low loi ahiasions 
(().4!i). For oprn soil tissue wounds, it dors not ap 
pr.M th.U in.iking the* coiirct di.ignosis is .1 (CMUial 
(*lriiirnt in thr provision oi the* .ippi opi iatc* trral- 
inriu. Nunirious < .rsrs coi rri tU di.ignos(*d avc not 
appropri.itrU trr.itrd. and thr (oiivrrsr is also 
iidir. Wjiilr thnr nia\ hr oihri lat tors opri ational, 

lit irrriu rs hr 
gno.srd and thr 
nunihri tir.Urd could hr rxpl.iinrd on thr hasis <»! 
thr srvri.iu ol thr injur) I hr localioji ol ihr in^ 
jur> may also play a rolr. For rxaniplr. ahia*;ions 

01 small I.Kri.ilions ol thr l.uc or lingris would l)r 
ivhilivrly dilTit ult lo dirss .uid h.ivr a lower latr ol 
appiopiiair tir.iimrnt lh.ni th(»sr on thr trunk and 
inorr proximal rxt KMiiilirs. I h.il thr sOVri itN'ol 
signs and sympioms ol thr injur) is iinpoitaiil ma) 
hr srrn hy^thr low latr ol appropriate irratmrnt 
Tor such conditions .is anim.d hiirs (usu.dlv inulti- 
plr pululurr wouuds) and ahiasions. I hosr in- 
jui irs .ulually diagnosrd as puiuiuir wounds, on 
riosri rx.iminalion. wrir rir(|Uenlly sial) wounds 
or prnoiraling wounds rausrd hy hrokrn glass or 
mrial, and nol piigiiurr wound*^ in thr inoir 
(ominon sense of a needle, nail i)r other minor in- 
jury. Vhv trdaimenrialrs here arc ronse(|ueiul) 
(|uiie similar 10 ihose for lacerations. 



iidir. v^nneineie m.u or oinrr lat 101 
it w'o.uIn .ippi\n lh.it some ol thr d 
iwern l|ie numhri ol ( .isrs diagiii 



Burns. A tota burns were studied, i ti- 

ding one chemP^al, 10 first degree, 12 second 
degree, and 4 thirti de^jree. The single cliemical 
burn was correctly diagnosed and appropriately 
treated, I'here is no mandated treatment for fust 
/degree burns, although diagnostic accuracy was 
78%. 

Diagnostic accuracy for second degree. and third 
degree burns was high (92% and 67% lespert- 



ivrlx) I 'luhMliaj^nosis atid di.!j;nnsis was low 

(H'V) loi s<<oimI dri;Mr huiiis .ind snnu wlial 
ln);lh*i t)(>*r aiul MV v Ksprnivrh) loi Unid dr 
r hni MS I In i alt nl appiopnalr n Atnnriil was 
to) tinid tirmrr huinsjnd 7')'i' loi srttmd 
d( Il^m ( hums Ihr pi ohahilitx ih.U thr IMI will 
inakr llit ((Mini diagnosis \{\ ( at a hui n 

appi (tpnaU l\ is (\(rr(liMglN low IH^oi s( ( ond 
drj;M ( . 0 0 loi (.liiid dr>;ir(^). aiul tin ass<»(iaii(Hi 
hrlw( ( n llir pioxisKf^n ol appiopii.ilr nralnu*nl 
and his tiiakin^; llu^ (oii((l diagnosis is liigli (J 
loi srr<)nd drj;irr. O f) loi lliiid (lr);ir%) lir^ 
iiH nl ol a hum MUiin U\ an I' M I ir(|uiirs (MiI\/Iu* 
nsr ol a Inn 11 slirr ( 01 drr'^siii^; ( oiis( (Hir iii l\ .Yu^'^ 
lalrs (>l appiopiialr iiralinrnl air 10 he r\prl trd 
I lu* liigh lrV(*ls ol diagnostic acc uiacN arr iiokil)le 
and liavr iiiiplii alioiis panic ulaiU wlirii tlir V\\ I 
is in a tiia^r situation wln rr tlir drplh ol hiVn 
iiM\ IxMonir iinpoilanl in drlri iniiiiiig whrlluM 
paliriil MMjuiirs 1 uinspoi t.it ion 01 not. and how 
soon sn( h ti aiispdi t.itioii should hr aM oniplishrd 



Miscellaneous Trauma. I hi(*e roiiditicnis 
grouped under inisc ell.iiieous tiauin.i .lie sn[.ikr 
hitr, luptuiO ol (he liver or spleen, and 
heinothor.ix. IlVe nuniheis ot c.i.ses in these 
groups were snifiU 111, i\, and l\ lespec lively). Of 
note is (hat \u/ patieiK with a snake l)i(e received 
(hr in.uidated Uie.idiients ot toiimu|iuM, position, 
.ind iiHiiiohili/nig dressing or splint. Although 
none ot the snake hite.s proved to he Iroin poison- 
ous reptiles, such species are indigenous to (he lo- 
cale and have been found even within (he city lini- 
i(s. 

Of (hr (I <ases of ruptured livr i/splreii , one 
(17%) w.is di.ignosrd (oirrttU. and 4 (()/%) rr- 
(civ(*d the .ippropiiatc* li(Mtiii(*ii(. 

Medical Cases: Major l Ueie were 789 c.ises en- 
countered .iinong the 14 diagnostic groups teiniecT 
**iiiajor" medical conditions. Ol these, 448 (57%) 
were correitly diagnosed .ind 37() (48%) were ap- 
propria(elv treated. If one examines only cardiac 
and lespiratoiy arrest, myocardial infarctions, an- 
gina, einphyseina, arrhythmia, and pulmonary 
edema cases as a subset, the statistic?^ change sub- 
stantially. Within this group there were cases 
of which t)iily 52% were Gonectly diagnosed, but 
()5% were ap()iopriately treated. The per cent of 
physician diagnosed cases \vhicli the EM T also 
diagnosed (Y") ranged from 18% for 
pneumothorax, aHd 23% for angina, tt) 83% for 
cardiac arrest, 8()% for foreign, body in the airway 
and 100% for smoke inhalation. I he diagnostic 
accuracy (X) of the EM T ranged from a low of 
21% for angina, 30% for pulmonary edema, and 
33% for, respiratory arrest, to 67% for asthma and 
72% for cardiac ar^e.^. Underdiagnosis was most 
frequent for pneuitiothorax (Jt5J,%), pneumonia 



(7H%). ic-s|Hral<»iv .inrsi aiilnilmii.i (7()',!{ ). 

.111(1 .iii^iii.i ((i?'.). wliilr II W IS U-.isi li<-<|iu iii III 
sinoko inhalalioii (O'ir ). loit iKii ImhIv hi .iiiw.iv 
aii<l <ai<lia< anrsi (17';^ ) Ovi i <li ikiioms 
was iiiosi li r«|iiriii in .insula (79%), |)iil|ii<>ii n v 
f<lriiia (70%). aiul irs|Hial<»i\ .iiirsl («»'7%). wliiU 
it was lowt M ill «ai «li.i< am si ('2HV, ) ami asllifli.i 
(HS%). Soiiu* <<ni<lili«)iis III- «lilli«iill l<> i(<<>Kiii/<' 
ill (hr liold (t'K ai l h Mlimia . |)iiriiiii<>ili.i . 
|nuMiiiu»llun ax) wiiIkmiI iiu illai v «lku;iu»sli< 
e<|iii|>iiUMit, and <liagii(>sii( .miii.uv woiiKNh- < x 
po inl io Ik* low, l lir lirl«l «lil ii-i i iiii.il di.iUiiosis 
ai angina vs. Ml.. |)ii iiiioi^a i y r«l(iri.i vs 
pnrniiionia and olliri iiir«lu.il ( «)iidili()iis is iils«» 
dlllicull. txplaiiiinj; s«.iiir «»l llir liigli i lU s <d 
ovfi- aiul nnd<M <liagiutsis. Conditions snth as 
sinokr inhalation. < ar«lia« ai i rst. and n spii .itoi v 
arrest have a inoir ohvioiis pi rst-iitation .iiul an- 
thcrloir. ixprdi-d to havi- .i liinhi-i i.ili- oi «iiag 
nosti\ at < iiia( \ and low «>vi i - .iii«l iiiuit i «liagiiosis, 
Air apparent cxd-ption to this is i cspii .itoiy an est. 
whfr<- < <Mi(nsion with cardiat aiirst may exist, In 
addition. K spiiatory arios\ iiiav hr (aiisi-«l hy tran- 
sient airwa\ <»hstrn< tion. «li iig riirt ts. «»i luad 
tramna. hut be ton ec ted (iinprove«l) hy the time oi . 
iirrival at the F. S. The KM 1 diagmtsis ol respiia 1 
un\ arrest iliight not he (onfiniie.d i)y the physi " 
eiaii and thyease woultj be leioKled as '(iiuoi iert 
diagnosis'^nul '■over<liannosis" when, m iatt. if 
was neither. 

KMT appropriate treatment unisisteiuy ranged 
lr<H« 17% for f<HeignU)o<ly in airway and seizure, 
and 20% for stroke to 8:^% for aiidiac arrest. 7.'')% 
for respiratory arrest. ^'^% f«)r uulnumaiy etlenia. 
and 71% for myocardial infaietiVi and smoke in- 
halation. Appri>priate lieatnient i\es for t ases the 
physician diagnosed (V) were simnar to the over- 
all KM 1 treatment lates (Y). although slightly 
lowerfor cardiac arrest <8 1 % vs. 83%). respiratory 
arrest (64% vs. 75%). and myocardial infarction 
(60% vs. 71%). and higher for smoke inhalation 
(J|^()% vs. 71%) and pulmonary edema (83% vs. 
73%). Those cas^s in which the KM'l and physi- 
cian agreed" (Y") in general had higher treatment 
rales than for all cases the physician diagnosed 
(Y'). For myocardial infarction tl)e treatment rate 
for the physician diagnosed group (Y') was 60%. ' 
but was 68% when the EMT and physician bt)th 
agreed (Y"). For respiratory arfest, the treatment 
rate rose to 89% (from 81%) and for pulmonary 
edema war 90% (as opposed to 8.S%). Y" was equal 
to or greater than Y' for 10 of H diagnostic condi- 
tions. In two of the remaining 4, the decrease was 
2%. This would suggest that the signs and symp- 
toms manifested by the subset of cases in which the • 
EMT and physician agreed (Y") were more promi- 
nent than for those where thtyTaikd to agree, or 
that the cases appeared mote "severe" in their 
presentation. j f 

Oyertrcatmcnt tended to range between 20% 

uc 



,iiid M'i'/r, uliilr iind( I tU Mliiu ni.. H iid<'<l l<» '•«' 
soincwii.il liif-lici, Willi () ol I t di.iKnoMK Kiniips 
li.iviiiK mult iJH .11111(111 i.ihs Ml ( \(^s ttl ".(»'; All 
.iii.ilNsis (»l tliXj.it) (J .ippiopii.llr iH Mliiicnt loi 
ihosf ( ast s im onr< *f\ di.ij;iiost tl l»\ llic IM I (^ ") 
shows \) ol I I j>ikftps Vi.iviiin tic.itiiu iil i.iUs Itss 
ih.iii ihc ovci.ill ii<'.)(iiu ni ( oiisisit iK \ i.itt- (\ ) 
I his woiiUI k ikI h» siihsj.inli.itt ilit mit ipu (atioii 
th.it the scvfiits oi pi omiiu nt *■ ol sinn*' "i^ snlip 
loiiis is III iiiipoit.iiit tit tt i min.mi in il>«' l ivl I «l« 
( isioii to piovitif spt ( ilic I le.it iii< nt s l lu pioh.ihil 
il\ ol .III I M I (OiM'tth tli.innosinn a nivrii toiidi 
lion. \< t lailinn to provide tin appi o|)i i He treat 
iiieiits i.iiij;es lioiii 0 loi smoke in hal.it ion. H» O.H,''> 
loi lon•i^ll l»(»«l\ ill ail was. ami 0 HI loi sei/iiic 
I he pioh.ibilitN that when the toncM diaj^nosis is 
iii.uK an iii.ippropi i.iie tieatineni will In pitividetl 
is lower loi lilr threatening tonditions sm h as 
^.iidi.K (() II) ami respii.itoiy .ii rest 
Muotaidial iiilaK lions (0 :<2). angina (0, 17) (whit h 
is diliitidt to sep;ii.ite Irom myot.irdial iiilait- 
titms). puliiioiiai N edein.i (0, 10). and smoke iiih.il.i- 
tioii (0.0). th.iii loi iion-lileMhif.iteiiing ( ontlititnis 
siu h IS stroke (0.7,'".). and sei/iiie (0.84). Cases 
tliamiosed as ^olei^ll l)od> in airway (appropi iatel) 
»lia^lu•s^•d mi% ol the time) also h.id a high prtih.i 
hility of, in.ippropi iate treatment (O.H.f)), On t loser 
examination, the majority of these were iion- 
ohstiiutive upper airway Itneign bodies, such .is a 
lishhone or t(M)th pitk. aiul the "maiulaled ireal- 
meiits" lor these ( ast s may not he the most .ippro- 
priate staiitlai tl iox ev.iluatitml I he /ange of pn)ly 
.ihililies is inuth hn)ader that the appropriate 
treatment piovidetl by an KM 1 is basetl tm his hav- 
ing made the appropriate diagnosis, being highest 
io\ smoke inhalatitm (1.0). seizure (1.0) and tar- 
diac arrest (0.02), hut only 0.18 lor pneumonia 
and arrhythmia. 

The diag|f^)stic acumen t)f KMTs for majt)r med- 
ical diagnt)stic grt)ups is n)mparable to their acu- 
men ft)r fractures, and less than ft)r t)pen st)ft tis- 
sue injuries. As was seen withJractures. ht)wever, 
the diagnt)stic groups with a high risk of incurring 
an increased rate t)f morbidity tjr mortality if not 
apprt)priately treated (arrest, myocardial infarc- 
tion, etc.), have a lower rate of ct)rreCl diagnosis 
(.52%, vs 57% for all major cases), yet have a .sub- 
stantially higher appropriate tieatment rate (65% 
vs. 48%) (Table III). This same pattern was i»b- 
.served among fractures ^here the diagnostic acu- 
men ft)r spine and pelvic fractures was low (22%) 
but the appropriate treatment rate 70%, sub- 
stantially higher than for either upper or lt)wer ex- 
tremity fractures. If the KMT is able to tnake the 
correct diagnosis for one t)f the major medical 
problem groups, there is a high prebability that he 
will treat the case appropriately. His appropriate 
treatment appears to be based on the appropriate 
diagnosis in half to two-thirds of cases, the re- 
mainder of the cases being treated on the basis of 



signs i^inpioins alonr. lUv |>;iiumii of (optHt 
(iiaf{iiosis/iint|>|)i opri'.itc* li cMdiuiii ol>s(*i vcmI ire 
(|ueiuly in exMeinily tiaiUnes and soil lissiii^ ni- 
juries is tai U*ss |>i onomu foi' niajoi nuMiit al 
|>i oblcMns. pai I iriilai ly lliost* \vlii(li mv liic 
(hrraUMiing. This pknnn is svvu nunc ir(H|UcMillv 
among diagnosiit groups with a pcMccivcMi \cssc\ 
dc'grcr of srrioiisnrss siuh as stroke. s<*i/urc\ 
foreign body in the airway, and arrhythmias. 



Medical Cases: Minor A total of 947 cases 
grouped as miscellaneous (minor) medical prob- 
lems were evaluated^ 458 of which had specific 
inandatWl treatments. The remainder of the cases 
could be Evaluated only fV/r the accuracy of EMI* 
diagnosis. Of the total group of miscellaneous 
medical problems, the EM T correctly^ diagnosed 
48% of cases diagnosed iyy the physician. Of those 
cases where niandated treatments were applicable, 
only 41% received the appropriate treatment. 
I'here were 5 diagnostic groups sufficiently large 
for statisically signiFicant evaluation: hyperventila- 
tion syndrome (N = 152), infectious/inflammatory 
abdominal condition (N - 97), psychiatric illness 
(N = 133), upp^ respiratory infection J[N = 49), 
and suicide gestures (N » 18). Diagnostic accuracy 
for these five groups varied considerably: suicide 
gestures — 10%, upper respiratory infection — 40%, 
hyperventilation syndrome — 40%, psychiatric 
illnesi — 59%, infectious/inflammatory abdominal 
condition — 62%. Underdiagnosis was greatest for 
suicide gestures (94%) and lowest for psychiatric 
illnesses (44%). Overdiagnosis was also greatest for 
suicide gestures (90%) and lowicst for infectious/ 
inflammatory abdominal conditions (38%). The 
rate of appropiqte treatment for those cases diag- 
nosed by the physician (Y') ranged between 56% 
and ^2% for all conditions except hyperventilation 
syndrome, whic^ was 4%. It should be explained 
that appropriate treatment for this condition Re- 
quired both reassurance and use of a rebreathing 
bag (paper bag treatment). While the majority of 
cases in this gfoup received reassurance (68%), 
only 4% received the paper Bag rebreathing 
treatment. The probability that when the EMT 
"ntade^he appropriate diagnosis, he would, still fail 
to prcJvide the appropriate treatment for this con- 
dition is 0.90. The same probability calculated for 
suicide gesture was 1.0. and for the remaining 3 
conditions rangeci between 0.33 and 0.44. 

The mandated treatment **reassurance" is re- 
quired for liyperventilation syndrome, psychiatric 
illness, upper respiratory infections, and suicide 
gesture. The rates of provision of this treatment 
ranged from 56% for suicide gesture to 6^% for 
hyperventilation syndrome. This is a difficult 
**treatWent*' to validate, however, and is probably 
not a valid performance evaluation criteria item. 
The mandated treatment foor infectious/ 
inhanrmatory abdominal condition is proper posi- 



tioning of ihc patient .nid oMOiicd in o( 

1 ascs 

I he live 4 onditions loi whu h (licic wcic no n|h*' 
ritic mandated ticMtnienis were* insulin shock, 
drug ovcMciosc\ aUohol eliett (aU oholisin). lower 
(■1. l)UuMi« «Mul upper (f.I. Nleed. Diagnostic accti- 
lacA (X) langed from 'JH^^i lor lower (i.l. blc*c*ding 
to* lor drug overdose* cases. Both under and 
overdiagnosis' were common, .ilthough both were 
lowest lor drug overdose and highest for lower 
(^.I. I)leeding. It should l)e noted that a mandated 
treatment for insulin shcx k should l>e oral (or l.V.) 
glucose. In this locale, however, the attendants 
were not permitted to adininistc;i glucose and did 
not carry it. 

lultiple Treatments. Snoiuc conditions hav 
iltiple mandated treatments (e.g. myocardial i 
JaVction, hyperventilation syndrome), rreatme..^ 
rates presented for these conditions are for all 
mandated treatments unless otherwise specified in 
Appendix C. [For example, myocardial infarction 
has 3 mandated treatments (oxygen, position, 
reassurance), hut treatment Ta^es are calculated on 
the basis of oiijy 2. Angina has 3, but calculations 
are for only 1 treatment.] All data are presented in 
Appendix A to allow calculation of factors for 
single or multiple mandated treatments. An at- 
tempt was made to present data f or the most iin^ 
portant combination of treatments based on the 
opinions of the physician reviewers. In an ongoing 
evaluative system, rates for both individual and 
total appropriate tr^inents should be used. 

The Enigma of the ^^B" Cell 

A useful atid simple analysis of EM T perform- 
ance data may be accomplisl]ed by creating the 

2 X 2 matrix (Figure I) to display diagnostic vs. 
treatment rates. In this matrix,, the **A" cell repre- 
sents those cases both correctly diagnosed and ap- 
propriately treated. The *'C" cell represents those 
cases which were correctly treated, but iijcorr^tly 
diagnosed. Treatment is provided for these cases 
(C) either on the basis of signs and symptoms, or 

4by the KMT making a diagnosis which is similar to 
the correct one (e.g. myocardial infarction vs. an- 
gina; laceration vs. avulsion; fracture of femur vs. 
fracture of hip). The **D". cell represents those 
cases which were incorrectly diagnosed and inap- 
propriately treated. This cell will frequently in* 
elude cases with minimal severity of presentation, 
such as a patient with a myocardial infarction who 
presents with only anxiety or minimal shortness of 
breath, or a patient with minimal or oo trauma 
who has a non<lisplaced or hair-line fracture of an 
extremity bone with little or no pain. It is unrealis- ^ 
tic to expect the EMT to diagnose all such cases 
wtihout the aid of an electrocardiogram and 



x-ia\s. Im»iIi o( whidi ihi- j)h\si<i.iii U.is .iv.iil.iMc-. 
an<l wilhoiH whi* h llu' l.ilU i would pi (>l>.il»l\ iiol 
Ik- i«» <li.imH)M- iii.niv <>i lli< s.imc (.isi s 

l Uv ••\\" *<ll 1 (>pi( s» iiis llic iii.ijor < iiiKm.i m 
KM I pel loi iii.iiK (• cv.ilu.ilioii li i> ili< s<' « -Iscs 
\vhi<li ihc I- Ml h.is Ikcm able lo «.Mi(«lh duKiiosr 
Ims<(I oil lh<- liisloiN ;hi(I M^lls .iiul svmpioms lir 
cluilfil. \<1 he still l.iilcd l«> provide llu- .ippi<» 
priair irraliiifiil. H ouc .unpls the .nuiniu iii ih.il 
llu' iiujor <oii<< iii is lluil llic paliciil icicivi- ap 
propriau- lii<ilnntil. iIhmi all (ascs falling williiii the 
A and C n Ws irpirscnl piopri nianamnuMil li 
one also auopis llu- f ai I lha« sonu' ( ascs will Ik- cx- 
(Tt'dinnly diliitull. it ik)I iiiipovsil>lr. lo diagnose 
in. llu- licld, it bccomch iCtisunab|l' n» a((rpi a small 
pt-Kt-niaKc ol tast-s wilhin lht|l) (cll lot iiiaii> 
diagiioslit UKUips. This is pailieidaily liiir l«>i 
ihoso tast-s wilh iion obvious injuiirs oi illnesses 
siuh as hairline Iraeliires. myoeardial infaielions 

• wilh a iliniiiiulive presenialioii. piieunioiiia. and 
mild pulnionavy edema One is leli wilh a group of 
eases where ihe prestMilaiion is siif fVienily dear ip 

» make ihe eorieil diagnosis, yel lor some unkiiown 
leasoii. ihe FM I does nol provide ih? appropiiale 
irealnienl. 

There are Iwo niajoi hypotheses one ean lormu- 
lale (onecriiing ihe enigma ol ihe IV' eell. The 
firsi is lhai while the signs and symptoms of the 
ease are sufTieienlly tlear lo permit the eorre(U* 
diagnosis Ut be made, even il it, represents (miy an 
educated guess, such signs and symptoms aie inin- 
imal in intensity. The perceived lack ol sevejjity ol 
the signs and symptoms, independent ol the diag- 
nostic group in which the tase falls, does not 
prompt the EMT to provide the mandated ireal- 
nienl. This is consistent with the findings that the 
EMI treats most cases on the basis of signs and 
symptoms, and that making ihe^ correct diagnosis 
alone luft sufficient impetus for the EMI to 4|J- 
ways provide the appropriate treatment. 

A second hypothesis is that other important vai - 
' iables may be operational in determining whether 
or not an EMT will provide an appropriate treat- 
ment. Such variables may be patient, race, age, or 
sex, socioeconomic status (SES), or the presence of 
concomitant conditions such as alcoholism, acute 
intoxication, drug abuse, or psychiatric conditions, 
all of which carry a certain social "stigma" and may 
prejudice the EMT against providing appropriate 
treatm^t. Additional variables may be the>, pres- 
ence of multiple diagnostic conditions requiring 
treatment (e.g. fractures and lacerations, myotar- 
. dial" infarction and hyperventilation, etc.) where 
the EMT may elect to treat the more severe and 

* not. treat the less severe condition. Training and 
case experience variables may be important. It is 
possible that a large portion of "B " cell cases may 
be accounted for by EMTs who have infrequent 
case exposures such as volunteers or part-time at- 
tendants. In this situation, one would have to pos- 

er|c - ' 



{\\\Mr b.isii ti, lining plus pciUMln ir 

IksIici tonists ,ilh»\vs tli( I'M 1 to iii.iiiu.iiii Ins 
<Im^iu>sih .uniiu ii. bill iIh nilminrui iisf t»l Ins 
li.iiiiiiiK M-sulls m skill (lr^i,i(l,ilH»n, Umviii^ liiin 
licliiiH uii|)i< 'paictl iiiiskilU'd in pn»vi<linn .i 
sp«ulu iKMUium. OI nol irnHinlM iin^ lln' ap 
piopii.nr iK Mlnicin I lu' MM iort tnn»nnt snnns t>l 
KM I hiinscll nM\ l»r ,in in\p<ni.ini v.»ii,il>Kv II 
our pt)snil.nrs ih.n ihc KM I Ims hinln i SKS ili.m 
ili«' p.nii in. In- ni.i\ <<iul n» pi(»vicU' jppiopii.nc 
lic.nnirni U» .i lt»w<'i SKS p.nTTnl li In- h.is .i \o\m \ 
SKS» In* ni.i\ lu' nn.il»U' n» 'loU' pl.iN" (In- p.irt oi a 
pKi^rssioii.il wlun (U.iling wilh .1 hinln i SKS 
paii< 111 

An .nnihsis xA <I.M.i Wn <li.innosii( ^lonps wilh .i 
sulluirnlty largo N to .illow ( oinpaiistnis ol lival- 
incnl l au s siraiif uMi l)v vm v (while vs, iion-whilr), 
a^(• (l)> (hTadts) and sc\ lailtd lo disdosr any dif- 
fnrnlial iitaiintMil paiuins. Only ihc iiauma 
rasrs had.a silfluirnlly high fir<|Urn(y of niullipir 
diagnoses lo pn mil cxaniinaiion of primary vs. 
sciondary diagnosis irrainirnl raits, ihcinosi fro 
(|UtMU t iMTibinalion being Irai lures and open soli 
lissiie injuries In ihis analysis, only abrasions had 
a signili(anlly lower ireainieni rale when ouur 
ring as a secondary diagnosis lhan when ok urring 
as a single diagnosis vs. 3<)%). 1 he diagnoslie 

rate \ N /\yas not significantly dillerent lor 
any eonil)iiiatioii of trauma diaghoses when com- 
pared to their f ates as kolated diagnoses. 

It should l)e\ pointed out that all diagnoses with 
mandated trealments require that the appropriate 
treatment be prt*vided in each case and lor each 
diagnosis unless a concomitant life-threatening 
problem. sucK as cardiac arrest, occurs. 1 here 
were nmltiple trauma cases in which cardiac ar- 
rest and multiple fractures and lacerations were 
present. 1 faese cases were evaluated for the provi- 
sion of CPR onl/, since it would be u)ntraindicated 
to treat the lacerations and fractures in a patient in j 
cardiac arrest, With the.se lew exceptions all condi- 
tions with a mandated treatment should be 
treated. The EMT demonstrated essentially the 
same rate of appropriate treatmemfor multiple 
problems as lor the .*tme problenfis occ^urring indi- 
vidually. I he variables of patient amd^ EMI SES. 
concomitant conditions with a presumed "social 
stigma", and the question of EM,T performance 
experience or case exposure frequency will be 
dealt with in a subsequent section. 

Of the 58 diagnostic> groups with mandated 
treatments, 49 (85%) had cases in the "B" cell 
where there were also cases in the "A" cell. It is 
unrevealing to include those diagnostic groups in 
which both the A and B cel^ were 0, and these 
diagnostic groups (9) are excluded in this analysis. 
Dividing the remaining 49 diagnostic groups ac-^ 
cording to the per cent of B cell cases, one finds 
that 37% (18) of the groups have a B v^lue of 10% 

3h 



oi l('>s 1 lu*sr iiu lAu* ti .u (III ot iIum ci vi( .il .iiid 
(lioiai i(/hiiiil).ii spine, pe lvis. Iciniii. .iimI cllxtw. 
(luMiiual and lliirrt degrer hiiins, riipuirc ot ihc 
livc*i/spU*(Mi. i.iiili.u .111(1 I cspii Jioi \ .iiiesl. .ni^iii.i. 
|>uliiH)lMi\ ('(icnia. iiiiiollioi smoke iiih.il.i 
(ion/ i .11 1 M)n 'monoxide poisoidii^. iiih oiisc ions 
sl.Uiis, iippei i(*spii.noi\ inl(*( lions, suicide ^es 
hues. An .iddilioii.d \l\ di.ignosiii groups (27%) 
have a va)ue luMween I \% and 21^%. I liese 

include fia(nii(*s oj (he ulna/iadius. hip. and 
ankle. anipn(aU*d fac ial paiJ. ahiasion. s(*(ond de- 
hum. ni>oi aidial intai ( hon. artlu t Innia. em 
p h V s(* nia . asthma, pe n u mo n ia . i nlec I icMi s/ 
intlamm.iloi > abdominal l undilion. ps\( liiali i( 
illnesses. I heie iue I I dianiiosuc eondiliuns (22Vt) 

. widi a B tell laie helween 25)% and r)()% I hese 
ini huh* tiy< iur(\s ot (he ( lavic le. hunuM Us. (*lho\v. 
(ihi.i/iil)ula. too(/U)(*s, .nut kn(*(*/pau*ll.i, hutMalinns. 
ampuuned digit, pinuiure wound, .niim.d hiu* and 
In pel veniil.uion s\ndronuv 1 Ium (* aic 7 di.ignosut 
iondiiions (14%) wilh a l\ ivW value hel\ve(;n ^}\% 
and 7r)%>. and iruhide fi.ulures of (he wiisi .njd 
liand/ting(*i s, disloe.ilinns of [he slioulder. sn.ik(* 

^ hiu\ s(ii)k(*. sei/.iue. .ind foreign hod\ in air\v.i\ . 
No diagnosue (ondilion.s liave .i B value higlier 
lhan7r»%K 

Kxaminalion of B eell values for irauilia (ases 
sliows (li.M .dl poUMili.dly life-lhre.nening or "seri 
ou.s" traelures, su( li .is spine, pelvis, .ind femur f all 
williin (lie lowest B value group. 1 he siugle possi- 
ble exception to this is fia(lui(* of the hip 
(B = 18%). While diis is .i ^'serious" f iaeuiie. it is 
raieU liic-lhieaiening. Fij^ur of six lower exiiemily 
diagnosiie groups fell wiihin ihe (wo htwesi B 
'value groups (less dian 2r)%) whiU^4Vru uires of [f^v 
nl)ia/ni)ula (B = :i()%) and fboi/UK S (B - 40%.) fell 
wiihin (he (hird gri^up. This is in ecmlravSl u» fia(- i 
uires of (he upper exiiemily where only one diag-/ 
iiostu condition (fLumie of (he ulna/radius) tell^ 
wiihin second loweM groi^) (B = \7%) while 
ihree of* ihe six diagnosiie groups fell wiihin ihe 
26-50% range and iw*o within ihe rrl -75% range. 
The per eeiU of (j|uil eedy diagnosed eases is noi 
significantly difTe/ent foi upper vs. lower extrem- 
ity fracture (55 vs. 5*i%). The rate of appropriate 
treamient; however, is substantially greater for 
lower extreniiiy (54%) as opposed to upper ex- 
tremity (28%) fractures, fi^ large percentage of 
upper extremity fracture cases arc correctly diag- 
nosed but not treated. 

1 he tmpltcations of these fmdings are substait- 
tial for the EMT trainer and system maiyiger, Plac- 
ing additional emphasis on diagnosing upper 
extremity fr;Ktures in an attempt to improve 
treatment rates would cfeatly not be effective. In- 
stead, emphlisis should be placed on the impor- 
tance of providing;^ treatment for all cases diag- 
noi^<^d, regardless of the apparent minimal severity 
of the signs or symptoms. Ahhough the number of 
casesi with dislocations was too small for a statisti- 



M.dl> signifiiain (ompaiison. i( is n<>(abh* dial iUc B 
\ alne lot disUx .nions i>f die kiH ( paic lla is ?')*c 
(N 1), and loi shonldei is i^Vi (N Li) Again, 
(he p.ntein ol (oMecl di.ignosis l>nl in.ippi o|n iati* 
(le.unienl is inoie pionouiued loi the uppei e\ 
MeinilN (ondiliun (lian Mk* lowei e\M(inil> 
( ondnion « 

Open soli lissue wounds present (onsisienllN 
high B v.dues. with (wo (ampniated la(i.d p.iil and 
.ihi.ision) h.iving values between I I and *J5^^ . and 
•1 ( I.H ( i.ilion. amplH.Ued <ligil. pniuture wound 
.md .inimal biu*) having values beiwcc^n 2b .iiid 
5()*/( 1' A.iinin.nion of tin* A .ind (. v.dues lor these 
cases fdiows dial when die A value is high. ihe (* 
value umhIs {<> Ih' low. wheieas wlitMi die A value is 
low (e.g. avulsion 0%) I he (! value i^ Inghei 
(5H%). Ibis sugg(»sis (h.n signs .ind s\nip(oms. 
wIumIu i or noL .!( ( ()inpani(*d b\ [\\c ( (u ri i rdiag- 
nosis. are an inipoi l.iiM ( lenu iM in diMiM mining [\\c 
provision of appropii.iU* tKMiiiu lU. I lu* implic.i- 
lion is (h.ii diose c.ises falling with die B (ell pres- 
ent v^ili ( linit .il signs and symptoms suf f.i( iiMitly 
(Umi to permit the .ippropriate di.ignosi.s to be 
inad(\ but not sufficiently seviMc to prompt the 
.ippiopii.it(* treatment Mad tlu* signs ;Hiid symp-^ 
toius been more severe, even in the absence <d the 
loireit (li.igii(»sis. the .ippropiiate treatment pi(*- 
suni.ibly would have been provided .ind the ta.se 
w<ml<l fall within tin* (! eell. It is important to in- 
vestigate f.utius whieh .ippe.ii to iiiilit.ite .igainst 
appropriate tieatineiit being provided in cases 
whii^ the (Oirect diagnosis has been made; how- 
(*ver, cmr must (juestioii whethei '])laciiig a dres- 
singOn >i minimal open soft tissue wound (abra- 
sion, "small" bueiation, (Mc.) h.is any therapeutic 
v.ilue other than to reassure the p.itieiit that 
"simiething is being d<nie/' The (oiuept of man- 
tjated treatments does not provide for .such flexi- 
bility, however, ariid the dogmatic appro. uh id re- 
(juiiing appropiiate treatment to all diagnosed 
cases would appe.n* acceptable until outcome 
studic\s establish different criteria. An alternate 
strategy is to use the mandated treatment ana^ysis 
to .mdit cases and then conduct a review of flagged 
(»i deviant cases separately. 

The clisti ibiition cd* ILcell values for medical 
cases is cpiite different and more favcnable than 
for trauma cases. Ten of ihe 21 medical conditions 
(48%) have B cell values less than 10% and an ad- 
diti(»n 7 have values between 11% and 25%. 

OF the potentially life-threatening diagnostic con- 
ditions of cardiac and lespiijatory arrest, mytxar; 
dial infarction, angina (which may mas(]uerade as 
a myocarchal infarction atid vice-versa), airhyth* 
m i a , pulmonary e d e m a , e m p h y s em a , 
pneumothorax, and smoke inhalation, all have B 
values less than or equal to 15%, with the excep- 
tion of arrhythmias, (B = 23%). 

It is notable that stroke, seizure, anjjjl foreign 
body in airway all have B values between 58% and 
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7S%. ihw jxissihlc rxphni.iiioii loi this, p.iriidi 
l.ilU l<»i Mi<»k<'\ i^ lll.il llic m.mdiilcd Ikmiiik iils 
ui.w h.ivc lilllc appart ni < oi ri l.iiioii wiili ilu dim 
<.il (intliiiKS. Man<l;»i((l ii (•.iimcnis Mi^»k<' >>> 
(lutlos ihc ,i<hniiiisii.iii(»ii (»l oxvutii l)V m.isk <»i 
nasal taiimila. Iliis is a logical ph\ siolo^ic ntai 
nuMil tor ati<»\i< lissiit s. Itiit ma\ iioi app« ai indi 
<au<l in pia<li<o. siiur the paiirni is iisualK noi 
•Midil (il lnraiir" <»r t>aii(»ii( . An imdri siaiidiiiK (»l 
lUc undfrlyiiiK ph>si<»l()n> iit( fss-n n •<»' 
KM l (<» j^)pr< < iaif why siu h trraiincnl is inipoi - 
tant. K<»r sri/mr and lorrigii Ixxly in airway (ascs. 
llir niandaird iKMinu-nis (airway nianancnicin loi 
lioth and <»x>Kt>n lor l<»rt inn l>ody in aii wa>). may 
Im- U:ss licquciilly indUulfd than the niandaic («»m 
(X'pi w<»uld sugm'sl. Palirnis who havr cxprrii lu cd 
a soi/inr usually havr i nirn-d ihr posi-iital phase 
by the ii»nr ihr KM 1 arrives, and the mandated 
(leatnients may he only (»( ( asionally neeessary. 
The niai(»rity ctf (ases ol foreign body in the airway 
repres<'ni niinot uppi'i aii way prohleins Midi as a 
fish Ixuie or tooth piek. and adniinistratkin of oxy 
gen may w ell he snperfliioiis. / 

In spile of the relatively l<»\v B valneVfoi most 
inedieal eonditions. it is still distiirhinn tolKind that 
on many ot easions even serious (ases aie eonreitly 
diagnosed and yet not reteive the iiec j-s.sary 
neatnicnis. 1 he eonelusion. as stated pi evioiisly, is 
thai while signs and symptoms may he siiffieiriitly 
dear lor diagnostie purposes, they may not he sul- 
liiienlly severe to prompt treatment. . _^ 

In summary, those eases in which a lon eet tliag- 
iiosis was iua<ie hut no treatment instituted (B eell) 
represent the area tor greatest improvement an pa- 
tient care with piesuniahly ihe least effort. Having 
made the correct diagnosis, there are only two 
valid reasons for not providing a treatment: 
coexistence of a life-threatening condition (e.g. 
t;ai^iac arrest) or patient refusal to accept assist- 
ance. In this series, cardiac arrest mitigated against 
other treatment in five cases, all involving nmniple 
trauma. Patiejit refusal rates we're not collected hut 
subjectively appeared to be exceedingly low. Hav- 
ing controlled for the life-threatening situations, 
. there still remained a large number of B cell cases. 
The EMT may ascribe lack of treatment to the pa-' 
lient not appearing gravely ill, too sfiort "a trip to 
permit institution of treatnajent, or to "forgetting." 
Such reasons for non-treatment are not clinically 
valid and should not be aceept^^hose involved 
in EMT training should probalrfy maintain a dog- 
matic stand in insisting that, ttbcause of the physi- 
ology of the underlying diseke or injury process, 
certain diagnoses require treatment regardless of 
' the severity of patieht appearance. 



Th« "C** Cell: The "C" values represent an im- 
portant group in which treatment was apparently 
based on signs and 8ympton«k | since the diagnosis 



was eilliei abseiil oi iiuoirec i. Heir the IM I 'I"* ** 
not Hitcgiatc the .i\ .lil.ibic d.itii into .i <ri.igMOMs. 
but leali/rs iImi (cit.iin liii(lmj.;s w.iii.uii iic.ii 
ment ii> rlieii own right (l igmc Ml) 1 his MiggfMs 
that a stioHg emphasis on plnsK.d exanmi.itioii 
and hisloiN taking (onld eidaige the inimhei ol 
(.iscs ill this (ell Khuin)^ .m cnipliasis on diagnoslii 
a((iiia(v liisi witli iicatinent o( ilu diagnosis to 
lollow mav be an iiiade(|iia'te approadi to trainmg. 
as is suggested bv die B rell values It is prdena 
ble t(» have a large C (fH value, and lieiue greater 
tieatlneiit appropi.i.iteiiess. ralliei than a large B 
t ell value, indit ating appropj iate diagnosis* but jn- 
appropiiate tieatnieiii A large C-tell valne may 
exist when signs and svinptoms are severe, but 
diagnostic acdiiacv \nkn (e.g. angina; (:'-44%y. 
when a poteiitiallv lilV (or limb) ihieaiening con- 
dition may exist. In" the signs and symptoms are 
not Hetessaiilv severe (e.g. Iractiiie ot thoracic/ 
lumbar spine; C 82%). or wbeii ji diriei eiu e in 
termiiioloK'v between KM 1 and physiiiaii ( leates 
;,M aitilact (e.g. avulsion: C - .^)H%; tW ls diag- 
nose this as "Uueration' ). 



The "D" Cell: The "1)'^ cell ( ases. in which botiv 
diagnosis and treatment wei c iiu oriet t. represeiif- 
a basic educational problem. Some cases may have 
too subtle a presentation lor the KM 1 to diagiuwe, 
some are atypical, some represent misintcgi ation 
ol data and an error in diagnosis, and some have 
no signs or symptoms which would themselves 
warient treatment. Pcr-nstent efforts t() increase 
thc->:M F's diagnostic capabilities, his skills of ob- 
sei^uion and (^xamination, and perhaps most of 
all his experience in dealing with the sick and in- 
jurecUshould help reduce I) cell values. By deter- 
mining this value lor the spectrum ol diagnostic 
groups, the areas of greatest ditficuhy can bp 
identiCied and corrected. In this survey, 28 (4.8%) 
of diagnostic groups bad a I) cell value > 25% (.see 
tables VIl-X). An important |)art of the KM 1 
training should be a continual feedback of intor- 
mation from the- hospital concerning the indi- 
vidual s diagnostic accuracy and treatment appro- 
priateness. Such a feedback system should reduce 
both I) and B cell values. It must also lie remem- 
bered that many diagnostic problems have ex- 
ceedingly subtle clinical tliulings, and on^occasion 
may have no presenting signs of symptoms. These 
cases require electrocardiographic, radiological, 
and laboratory assistance to identify, and will fre- 
quently pose a diagnostic fH^blem for even the 
most skilled physician. TheNilent infarct", the 
hairline fracture, the early pneumonia, and the 
intoxitated seizure patient may all present a dif-^ 
ficult problem in diagnosis for both EMT and' 
physician. Consequently there will always be cases 
which fall into the D qpll; however, a continuous 
performance monitoring system coupled with an 
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iiuiivi(iiiallv i csponsivc iiiloi in.iljun UhmI kkK s\ s 
\V\t\ should lu*l|) to in.iiiu.nM 1) ((*ll \.iliu s ,m .in .k 
icptablc ininiiiMl Irvi I. 

Summary of 2 x 2 Matrix Patterns: In nuMiu.il 
\\\v usual sojiUMuy in piohU in solx in^ is: 
hisioi v. phvsK iai (^xannn;iri()n. (UIUm (Mitial dia^ 
nosis, final diagnosis and ircainuMii; vmU one 
leading in(o \hv nrxi In KM I uaiinng, diis is ;Uso 
I lie l)asi< edui .iiional .ippro.u h; liowcvci . lUc KXrl 
docs noi receive die same background in analoiny , 
pliVsiolog)^nid pailiology dial a i^ysic ian receives, 
and eonsecjiiendy may liave linle or no under- 
standing ot why leriain iieaiments are essential. 
Ill additmu, he does uol have (he Mxphistuaied 
diagnostic adjuncts, sucli as electrocardiograms, 
x-rays and laboratory tests to support liis clinical 
impression. It is, tlierelore, somewliat artificial to 
evaluate tlie adequacy ot KM I diagnosis and 
treatment^ using physician diagnosed' cases as tlic 
standard, since it is liighly prol)ai)le tliat tlie pli)^ 
cian Inimelt would be unable to acc^urately diag- 
nose many oi these conditions solely on the basis 
ot clinical fmdings. The physician is the pragmatic 
standard, however, since it i^ precisely the group 
he diagnoses that requires the treatments. It is not 
unreasonable to compare EM T perforniance 
against physician-diagnosed cases, but o4ie must 
avoid the hazard of expecting KM I' treatments to 
be 100% appropriate lor physician-diagnosed 
cases, even under the best of circumstances. 

Kducaiors tend to assume that the KM I makes 
his diagnosis based on signs and symptoms, then 
treats on the basis of his diagnosis (Figure 2). The 
data presented suggests that t^atments are prob- 
ably based in large part on signs and symptoms, 
and cmly occasionally on diagnosis alone (Figure 
3). For the EMT, diagnosis appears to assume a 
secondary role, often added as an explanation or 
justification but not included in the treatment 
logic. When signs and symptoms are neither ob- 
vious nor severe, the KMX often elects not to treat. 
In this sense, he is making a value judgement as Uy 
the need for treatment based on his findings, even 
though he may know that the diagmi^h has a 
mandated treatment. For example, wrisr fractures 
were correctly diagnosed in 93% of cales, yet re- 
ceived appropriate treatment in only 38% and the 
treatmef}t consistency for all EMT-diagnosed wrist 
fractures was wily 32%. Hyperventilation syn- 
rbme was correctly diagnosed in 34% of cases, yet 
received appropriate treajf^ent in only 4%, and 
the overall treatment consistency was only 6||| 
Strt>ke was diagnosed correctly in 78% of caVs, yet 
appropriately treated in only 26%, and the it^at- 
ment consistency was only 20%. In many such 
conditions the diagnosis may be obvious, but (he 
underlying pathophysiology is not well under- 
stood, fn the, absence of such compelling signs and 
symptoms as shortness of breath, cyanosis, or gross 



angulation ul .i lianuK. llu n(<(ssit\ lui iK.it 
incnt max noi \\v .(pp.nc nt .did appi opi i.H(^ lie.il 
ini Ml IS lic({U( nd\ noi piovuUd. 

Wh( n oru^ < x.nninc s tln^ tK .iUnenl giv( n lo lliosc 
liaunia case s wlu ic tlu^ phxsuian and i' \| I agicc^ 
on ihc di. (gnosis {\"). the iat(* ul a ppi opi i.iK^ 
iKMinu ni u nds to \}v higher ih.ni wlu ii alt < .iscs 
aie exannned to^(Mhe1 (^ ') l*\<( |nunis to ihis, 
\vh(*^^'' is grtau r ih.in \'\ avc nsu.db acconi 
p.ini( (t b> a r(*lativel\ Lng(^ i . a W valu(\ rresum.i 
. in ibis subset of ( as< s ih(^ sij;ns and s> nipuuns 
arc^ nunc^ obvious, sumc all patients actu.dl) bad 
the diagnosed disorder. The same pattern is seen 
with non-trauma (onditions. although the diffcM- 
vuiV between V and \" tvnds to be less pro 
noun((*d and wliere it is small, the value also 
tends to be small. For these diagnosti( < o^ndittons, 
the signs and symptoms are probably less dear, the 
underlying pathology more obs( ure and the* need 
for treatment less wh'II ufiderstood. It is apparently 
Easier for the KM 1 to make a direct link between 
signs/symptoms and treatment, rather than go 
thrcnigh the intermediate step of making a diag- 
nosis, with all the and)iguity and insecurity which 
that may entail. 
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Differential Performance Variables 
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It has iK-fii postulated that several variables may 
be important in explaining why KM 1" performame 
is not at a higher level, why some tases are diag- 
nosed and not treated ("Knigma of the \V Cell "), 
and why some cases are neithej diagnosed nor 
treated. wSuch variables may include, company or 
service affiliation (commercial, municfpa4, volun- 
tary); c<mipany volume; individual EMI case ex- 
perience (case volume); pre-EMI training (Ameri- 
can Red Cross basic or advanced courses, Ameri- 
can Heart Association CPR\;ourse, etc.), patient or 
EMT socioeconomic status, and the presence of 
concomitant conditions (alcohol use, drug use, 
psychiatric conditions). 



Concomitant Conditions 

. The previous study (Yale Trauma Program, 
1973) suggested that cases presenting with alcohol 
use. drug use, or a psychiatric condition in addi- 
tion to an underlying injury or illness might re- 
ceive a lower ratfe of appropriate treatment than 
those without the concomitant conditions. This 
impression was based on a small number of lacera- 
tion cases, since no otherd/hgnosis groUp was suf- 
ficiently large for analfsis. It was also basfed on 
aggregating cases of all three concomitant condi- 
tions. In the prcseni study, an analysis of drug use 
cases could not be carried out, since only 7 of 1 17 
cases had a second diagnosis with mandated 
treatment. Three cases had respiratory arrest and 

V were treated appropriately and four had lacera- ^ 
tidns, all treated approprialely. Psychiatric case* 
(N ■■ ISS) alto could not be evaluated fof treat- 
ment appropriateness of secondary/ (Jiagnoses. , 
Caies involving -alcoh<rf use or abuse (N - SIS) 
could .be evaluated for the secondary diagnostic 
groups of lacerations and abrasions. The appro- 
.prigte treatment rate for laceration cas^s vHith con- 
comitant klcohb^ ute (N » 54) was 58% ^hile. for 
all llK»r«tion caiei was 61%. For abrasion cases • 
(K « 4S) the.rate of ap^opriate treatment in the 
W««iice of idci^ol use was 3)% while for all ctfses 

>T^i«%: 8tt©pen^lift^^ we ' 



aggregated the treatment rate for alcohol use pa- 
tients was 4(i% as compared to 54% lor the total 

Two conclusions nia> Ih' drawn Ironi this data. 
First, the presence of KM T-perceivecl alcohol use 
<ioes seem to have an ellet t on rate of ap4>ropriale 
treatment, although this effect appears to lie mini- 
mal. Secondly, it is not possible to cleanly demon- 
strate any effctt on treatment rates of'comomitant 
conditions without^iaving an exceedingly large sam- 
ple of cases. It is estimated that at least 15-20,000 
cases in the total sample would Ik* necessary for this 
evaluation. # 



Company typa 

There were 21 separate companies represented in 
the survey with a wide distribution in case volume 
(Table XI). The only "municipal" servica (V«) has 
been classified with the volunieei' services, since it is 
staffed by five municipal employees who function as 
drivers, but all attendants (>20) are volunteers. 
Three commercial companies (Ci, Ci & C*) ac- 
counted for over 61% of all cases. Commercial com- 
panies as a group accounted for 82.7% of cases, 
while volunteer services carried only 1 7.5% of cases. 

A comparison of individual company (service) per- 
Tormance by diagnostic group (myocardial infrac- 
tiom pulmonary edema, stroke, lacera tion,^ and frac- 
tured hip) is presented in Tables XIIA-XVIA. Rates 
of appropriate treatment vary vddely: 49-100% for 
lacerations, 33-100% for pulmonary edema, 0-50% 
for stroke; 0-100% for laCeraUon; and 0- 1 00% for 
fractured hip. Comparing all cases carried by com- 
mercial companies and by volunteer services reveals 
that, of the four diagnostic groups which could be 
evaluated, tfte volunteer services perfoKmcd mini- 
mally better on 3 (myocardial infarction: 67% vs. 
58%: stroke: 24% vs. 23%; laceration: 60% vs. 59%), 
while the commerdall companies performed signifi- 
candy better in the fourth group (fractured hip: vol- 
unteer -17%; commercial - 44%). It has been pos- 
that low case volume, lack of repetidpn of 




skills. .111(1 .1 looscU sti IK MlH'd s\su 111 ol .i( ( oiliil.ihil 
Uv III voliiiiU*tM srivm*s iim\ irstill in .1 hnvci t.ilc t»l 
appropi i.iti* tKMtiiH^iits. I li.it vohinrtci sciviyc^s 
ill this .iii.iivsis did sliglitlv In ttcr th.in \\w nm\\\\v\ 
( iai ( oiiip,iiii(*s loi ]\ 01 4 (li.igiiostu gtmips is not .is 
iniiiii kiiliic .IS tliiit tli('\ did not do iniu li woiscv I he 
(OiiditioiKs ill u'liic li tli(*\ did uuiip.ii .itiv(H\ \kvI\ \r 
t\uii r iittir skill in.iiiltro.iiK r, with the* possil>|( cxm p 
tioii ot lu ri.itioits. I his .in.iKsis iiir.isiii cs t.isk coin 
pirtioii ilitrs .iiid not (|ii.dity oi |h*i ten hmih < *, thus it 
is |>ossihlr that ilir (|ii.ilil\ of thrir di(*ssings was not 
as g(Mut .is, that ol the ( oinninx i.il < onip.nii(*s. I>nt 
tliis was not suhjci tivrh ohsri vcd h\ thr iiitci virw- 
rrs. It would appc.ii tli.it the ((>>;niiivr skills ol tlu' 
KM I (di;rgiiosti( auinini) .11 r not rcl.itrd tp snvid* 
afniiation, and th.it sinipir nirc U^iiiicil skills' do not 
drtnioiatr with low ( .isr voluinr 

I lu* (oinpaiison oi liartni rd Inp^caM^s supports 
this h\pothrsi.s. I hr voluntriM sri virrs (oi irdiv 
di.igiiosiul .ill (.is(*s (N-(^), whilr ihr roinniriiial 
Si'i viics were (orrecl in only ()7% ol r.ises (N^'l!^). 
Appropri.Ue treatment rates show a rev(MS(* 4)attern, 
however. witl^44% ot (oinineiei.il (oinpany (.ises re 
(eiving the inaHdate(| treatineiit. (oinpared to 17% 
lor volunteer servi(e (.ises. Most (.ises ut Ir.Ktured 
hip are managed with a Thomas (or Mare) traction 
splint. As indicated earlier, eorred use ol this re 
(|uiies ( onsideiable tfaining and pi .u ti( e. I lu^volun- 
leeis di.ignosed 83% ol eases, yet did not tr(Mt tluMii 
(B eell). wl«)r the eoinmei ( i.ils had ohiy \\7% in the 
H (elK and ^1 addition tie.ited 14% on signs .ind 
symptoms .done (C (cll). This would suggest that 
(oinplex manual skills may uiukrgo degredation in 
the al>seiue ol repetition, even though (ognitive 
skills may jeinain inta( t. 



Company Volume 

If eases are stratif ied l>y company volume, as an 
index of individual KMl case experience, the find- 
ings tend to support the alK)ve hypotheses (I'ables 
XII(B}^.- XVI(b) ). Low voluure companies have rates 
of correi^diagnosis which are consistently as high as. 
.^mUiigher than, high volume companies. This would 
sug^^t that/ there is no significant degredatioit in 
(()gniiiVe-ftfiagnostic) skills in spite of low case expo- 
sure. A comparis(>n of appropriate treatmeVit rates 
shows that low volume companies perform as well as, 
or better than, high volume companfes for myocar- 
dial inl'arction and stroke, slightly less well for laeeira- 
tions, and ^igniFicantly lower for fractures of the hip. 
With the exception of laceration cases, low volume 
companies have higher /'B cell** rates than do high 
vpluttie irompanies. These results again suggest that 
whil<^ diagnostic skills may remain high, mechanical 
(treatment) skills, especially those of a complex na- 
ture, appear to undergp degredation with lack of 
repetition. 



Individual EMT Case Experience 

\n an.tKsis td pci loini.ni(( ol I' M I s sn.inlicd l)\ 
ag( and level ol cdntaUon ( I al>lc W'll) iisin^ 
ni\o(.n(hal inlaidion an^l Lit'eiaiion as index (ondi 
tions tailed lo sIionn an\ signditaiii p( 1 ha in.nu <- dil- 
IcK iKcs Stialil\nig (ases h\ nulividual IM 1 (at 
tend. nit) total (.ise x^rlmne loi ea( h <>! livr ind(*\ 
((Hiditions was done to;(JaMl\ the possible int(*!a( 
tion (d skill K'lHfnrion and appi opi i.it(* pci loiin.iii((* 
( Lihl(^ Will A K) 01 all I'M Is snivex((l, <iH.<i% 
(.nii((f less than II (ases dniing th(* stn(i\ p( iind 
(lahle \VI|(A)) as (iilui diivei (h ,iit( n(lant Ol 
tln)se listed ,\s "attendant (il. \ 7v (.i^ii(*(l lewei (h.ui 
10 (.ises, \\ hil(* onU 1.1% ol .ittend.irtts /aiii(Hi ov(*i 
101 (as(vs. 

hn tlu* live index (ofilftitions (niyo( .irdial iniaK- 
tion. li .!( tured tihi.i/lihul.i. stroke, pninionai y 
(*(lenia. .ind iia( tured hip), di.ignostu .i(( iiia( \ w.is 
higher lor high (.ise vohiiii?^(l U'V) KM I s lor only 
one (Ir.K tUK (i^ h i^ i). '^seniially the same lor one 
(pulmonary edema), .uid lower lor the remaining 
three (onditioiis when (ompared to low ( ase volume 
(I.CV) I M i s IVi lormaiKc lor H(:V>4:M I s was 
higher 'l(»i three ol live ( (Uiditions (MT, stroke, and 
pulinon.u) (*deina), while lower lor two (fiactuird 
tihi.i/fihula .ind hip). 'H ( ell" values were higher for 
lev KM I s lor l(mr*(d live ((uuiitions while (cll" 
values w( re higher- |gi four of live (onditiohs tor 
HCV KM I s. ' ^ 

I'here .ire several hiases whidi infTueiujt* these' re- 
sults and make interpret. itioii dillic ull. All high (ase 
volume KM I s work for large (oniineK ial ( (^nipanies 
serving .1 largely urhan |>opulation. i his population 
tends to he older and to have lower socioe<()ii(>inic. 
l( vel than does the suhiirhan popul.ition. It also 
tends Ui use anihulaiue service.< niore readily, and 
lre(|uently with jiiiniinal indications. It is entirely 
possible that the ui:h.m population presents with 
liiore subtle dinical lliid^iigs, siiue they may call ear> 
lier and with less provocation. I he ready av.iilahility 
of urhan .inibulance servicc^hay resu|t in a liroader 
seleition of 'patient pre^mfitions t|ian is found in 
the suhurhan populatini where ambulance services 
are largely volunteer. An elderly population is more 
prone to have the given (onditions w;hich were iiives-v 
' tigated. yet niot»t clinicians would agree that diagnos- 
ing a 'MiiiicaP' hip fract\ue or nnid pulmon^ny 
edema may be exei^edingly difficult without aiuillaiy 
tests, espi*ctally in elderly patients. 

In addition to patient sel^tion and presentation 
biases, patient .S(Kio-economic level may l>e a con^ 
founding fador, biasing the KMT s tieatment espe- 
cially with regard to lower SES patients (see r^*xt sec- 
tion). The case-load of thie EMT may itself bia3 his 
perfotimance, in t^at if he is exceedingly busy, he 
may be reluctant to take the time tp provide an in- 
volved tre^ment (e.g., Thonias splint), or if he is 
close tt> th^hospiial he may decide t^e ifeatment is 
not necessary tor the short trip. The EM T does not 



tuiuiiol) n\oiu\ l)Ui woikK-in a n am. Wltih- mu- 
iiicinlH-i (ilu- .uicmlaiii in litis <as< ) ina\ l)av<' a l.( V. 
t\\c oihci inay-havf a HCV. l \\c t valuaii.u) is ilu n 
nioasuiiiiK ••><* «>inl)iiK'tl ("Hons <»! Innh and not the 
foi nuM a\oi\u. RogaxlU'ss of ilu> biases, howt vt i . ii is 
ih<- uliiniau* au- <»! appn»piiau> in anihMii wliic li is 
ot paianMluni iinjHUiancc. 

1-ow <aM« voluiiu- KM I s in this sui vt y hati liiglu r 
laU'sof <<>ritH i (liaKitosis than did HCV I' M I s. High 
<asV volume KM I s appiopriau-ly ii rated the medi< a! 
(oiiditions of Ml. stroke, and pulmonary edema 
nme <>ri<M> ihan did IX :V KM I s. IX :V KM I s. hem- 
ever, .'ippropriau^y treated liaiima ta.ses (Iraeiured 
lilwi/tlluila and hip) moie rre(|Uenily than did HCV 
F^rTs. Peihij^ps Ihe Tnost impom obsrrvatit>ns to 
Ik* niade from these results is that diagnostie skills do 
not seem to degrade even in the lac e of a low ease 
voluiiic, and treatment of trauma eases remains as 
high <)r higher when eouj^jared to KM I s with a high ^ 
ea.s<- v<»lume.' I hat IX;V KM I s had higher "B eell" 
values for four of five eonditivms, however, suggests 
thttt njethanital skills (or at least treatment practices) 
do degrade with lack of repetition; That the HC:V 
KM l s also had higher "D cell" values for 4 of 5 eases 
raises the t|Uestion of a patient selection or patient 
preseniaiion bias. . ^ , - 

This analysis does not clearly delineate the associa- 
tion of process (appropriate treatment rates), and 
case volume; It does suggest that diagnostic accuracy 
may be independent of case volume and that an 
educational feedback systein should Ix? especially be- 
neficial for low ta!» volume EMTs.^since they have a 
high incidence of correct diagnosis in the. absence of 
appropriate treatment (B cell values). 

Patient Socioeconomic Status ' 

Ai) analysis of performance by EMT SES was not 
"possible as a result of incomplete EMT SES data and 
small sample sizes. An analysis of cases by patient 
SES was possible and the results are presented in 
Tables XIX and XX. Ten separate diagnostic condi- 
tions were selected and cases stratified into quintiles 
by patient SES (upper, upper middle, lower middle, 
upper low, and lower low classes). All conditions 
were then evajuatcd in the usual manner. Table XX 
presents tHe evaluation results for the aggregate of 
all cases. 

Although the. numbers tend to be rather small, the 
gb^eral pattern seten in the summary table is re- 
peated £equently in the condition-specific tables. 
Lower MB groups tend to have slightly higher rafts 
ot appropiatt treatment than do upper SES^roups. 
Lower SES groups also have lowei' "B cell" values, 
suggesting that EMTs may feel more comfortable in 
treating thi^ group than the upper SES groups, and 
ftiis appears to substantiate the "fole playing" 
hypothesis. £MTs, especially in an urban setting, 
t^yid to have a toWer than average SES, and a 12th- 
fodeJev^ of Mutation. They ah? young and not 



w<>ll iKiid.'aiui air <all<(i upon to pl.iv tlic lolc ol .i 
proljssioii.ii iiHinlM i ol th<- lu.iltli (.in- U'.tm IM.iv 
ing this uAv may Iw jiiMu uli when the patient is well 
ednj ated ami an uppei -c lass iiicmlM r. hut is proh.i 
i)ly mu(h <Msi<i when the' p.itieiil is a imvci (lass, 
memlHM with less cdiKation lo the latter patient, 
tlx- KM 1 mav indc<-d appear to Ik- "a professional;', 
if only \i) virtue of his uniform and expensive 
e<|nipm< iit and vehicle. Of particular iinportaiu e is 
that no data suggest thai the KM 1 is nnfavoiably 
biast'd in his treatments of lower SKS patients. 



Implications for the D.O.T. 81-hour EMT Course 

While the results of this evaluation are not na- 
tionally generali/,al)le and additional studies in 
other areas are needed, the methodology for such 
studies is generali/able. The results, however, still 
, have certaiif iinplic ations for altering both the con- 
tent and emphasis of the 8 1 -hour IK) J course. 
I he cour.se content is basically comprehensive and 
the time allocated to each general group of diag- 
nostic conditions is roUf^hly proportional to the 
diagnostic incidefj^'C' rates. Two significant excep- 
tions are alcohol abuse and psychiatric disorders. 
Both of these condition* ate represented by higher 
proportion of cases Jjian the time allocated in the 
course would suggest. Heart, luJig and airway dis- 
orders are the most life-thiealening and offer the 
greatest possibility for increased patient salvage, 
but have only mediocre treatment scores. It would 
seem appiopriaie to broaden the coverage of these 
topics and include some hf rhe pathophysiology 
within the curticulum. The goal of this Js not tT> 
' improve diagnostic accuiacy* but lo relate the signs 
and symptoms to the mandated iieaimenls in a 
meaningful' and relevant fashion. Additional, lime 
should be allotted for improving treatment 
capabilities (as opposed to diagnostic accuracy), 
stressing the need for treatment consistency, and 
developing a greater familiarity with the indica- 
tions ij£ treatment. A coronary care unit rotation 
woulJpem p;»pecially helpful in leaching appro- 
priaieT^jkffnent patterns for serious medical con- 
diticm»<and increased observation time in a busy 
emi^ency service should provide exposure to 
fractures and fracture management. 

An increased emphasis on obtaining a history as 
well as eliciting and interpreting signs and symp- 
toms is essential. Treatments should be related to 
observations in terms of tJie underlying 
pathophysiology, not merely through a diagnostic 
link. The EMT does not appear to treat consist- 
ently when he .make« a given diagnosis unless he 
has an understanding of the underlying processes 
and some appifeciatlon of how his treatments will 
benefit the patient. He should be a far -more reli- 
able attendant {( he knows wKy he should carry out 
a given treatment, "the Jjossible coexistence of dis- 



Cdsvs with injuries or oiIum nu*(ii<.il ( oiuliiions 
sliouUI aUo slic-sscd iiTihc ((>ui s<\ .iihI < \jk- 
(tally the need for exafiiining the ah ohohc . di UK 
user and psychiatric patient tor signs of subtle or 
secondary disorders. In this series, treatnieni ol 
opc*n soft tissue wounds among patients with (on- 
comitant alcohol abuse or ulcoholi.sn) was only 4()% 
as compared to 54% lor the total group. Treat- 
ments should be provided with consistency, and 
the KM V should l>e made aware of the possible ef- 
fects of personal biases in his treatment patterns. 

The necessity for the EM I to "make a correc t 
diagnosis** is open to question. If this approac h is 
to be followed, the concept of mandated treat- 
ments mtisr atso be emphu sized, t^emin gphy steal 
sympt(mis and many djalgnoses, once identified, 
require definite treatmemrit should be made clear 
within each EMl^ training course that to diagnose 
a frac tiire and not splint i(, or tobbserve a patient 
with ^yanosisland fajl to provide oxygen (or as- 
sisted ventilation), is negligent. Spendiiyg*^ small 
amount of aaditionaU time within the curriculum 
dealing with ndated treatments for specific 
diagnostic groups should increase both diagnostic 
accuracy and more importantly, the level of ap- 
propriate treatments. In the 2x2 matrix, this 
woyld manifest as increases in.C'ells A and C, a de- 
crease in D, and should practically eliminare B-cell 
cases. 



Role of the Refresher training Cpurse 

The^at9 presented previously should serve to 
cl^ptf y'lhc role of the 204iour refresher course in 
EMT training. The coiirse* should not be used to 
reiterate the 81 -hour course in capsule form, but 
should provide instruction in the itnproved recog- 
nition of manifestations of diseases and injuries, 
how to obtain a history, formulate a working diag- 
^nosis, and initiate appropriate treatment. More 
importantly, the refresher course should have a 
changing or dynamic curriculum, (^signed to ad- 
dress the areas of greatest diagnostic and treat- 
merit deficiencies recorded locally. The refresher 
training colirse is an opportunity to reduce the 
diagnosed but not treated group (B) to a minimum 
by re-e<nphasizing the mandated treatment con- 
cept. It is also an opportunfky to reduce the un- 
diagnosed ;^nd not treated case rate (D) by review- 
ing elements oT history taking and physical exam- 
ination v^^^^ refresher course to be responsive to 
Wal patterns of EMT perfbrmance deficiencies, 
an ongoing record keepihg and quality controf sys- 
tem must be implemented^ The accumulated per- 
formance data should theii dictate much of the 
content of the refresher course. In addition, the 
record keepiii^/quality control system) should be 
linked with daily or weekly feedback information 
froin tl^N? hospiuls to amb^^^ indi* 



vidn.il KM I s PiM iodii i nt oi in.i 1 ion t r^nl).M k 
sliould iu lp in.Hiu.iin .i Ht>;li Icvt I uoik tiiU H*si 
in lli(* KM 1 ;ind should ioniiiuu* the ctiuc.iiion 
proi(*ss between k IicsIici <<)uis<»s. 



Research Priorities 

Addilioiiiil Kvseardi is n(*((*ssai\ lo delcrniine 
tlu* oplinuil sliucluie ot (be l(*(*dl)ack system pro- 
posed above. Severiil aiieinalive siralegies are 
readil) apparent, induding p(*44mlic feedback of 
aggregifle peilornunHe data lo all ajnbulance 
unitH, iVc*4ll^4 k oi informaiiou aggregaied by indi- 
vidual unit to that unil with tolal aggregated data 
available as a comparison. Provision of feedback 
linked to foLlow-up tratliing. using ^ithef the sys- 
tem operator/manager. KM'l trainer, or a 
physician as instructor. The instructor may then 
work with either groups or individual KM I s to 
improve performance in identified problem areas. 
^ . Research to identify the optimal conriguialion 
of feedback system elements will require a highly 
controlled environment with an existing quality 
control (performance evaluation) and data keep* 
ing system, large numbers of EMl s and patients, 
apd the ability to group EM I s into separate 
•'treatment" groVips for exposure to differing 
forms of feedback instruction. The results of such 
a research project would have tremendous implica- 
tions. They would establish the practical utility of 
record keeping and quality control system in im- 
proving performance, and additionally demon- 
strate the optimal consfellation of feedback system 
elements: individual vs. aggregate data feedback, 
individual vs. grcmp retraining, and system, man- 
ager vs. EMT trainer vs. physician teaching^within 
the feedback system. Such research would hope- 
fully allow fane to assess the various tradeoffs be- 
tween improved performance with alternative 
r feedback systems and the cost entailed with each 
system. This would allow system operators or EMS 
councils to select the optimal balance between cost 
^ and benefit. 

Research is also necessary to establish the ini^ct 
of EMT mandated treatments on patient out- 
comes. It is quite possible \hat certain mandated 
treatments, under close examination, would be 
shown tp be of little or no value. Oncy)could cer- 
tainly question the necessity of dressing an abra- 
sion, puncture^ wojjjid, or most animal bites. 
Where mandated treatments can be shown|to irti- 
prove outcome^ they should be retained and rein- 
forced; where such may not be the case, they 
should be A^scarded or made optional. Develop- 
ment Of a weighting system for mandated treat- 
ments h also necessary. Clearly, providing CPR is 
more important' than, dressing an abrasion, and 
splinting a spine more important than splinting a 
finger. Any attempt to develop an overall EMT 




iiT;Mn)eiii pi ioiities (weighis). • 

Finally, research is ticirssary u> deiermino ways 
to assess the quality of F.M 1 tieatiueiiis and iioi 
nieicly measure task completion rates If the 
treatment appropriateness faciois arc all high, hut 
the treatments are adminisieied improperly or in- 
adequately, they will \\oi Ik-hcIii the patient Ob- 
servation of KM'l s in the field and the di velop- 
menl of appropriat<;|||evices to assess the (juality of 
care is critical. 
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strument and KM 1 data validated by observtMs. 
There were 58 diagnostic eonditiohs for vdTieh H 
treatments could l)e m^indated as detevffiined by a 
physician panel. I'here were 2,233 (h()%) patients 4 
\^^th 2401 separate diagnoses for which mandated 
treatments were applicable, (^ases were grouped by 
physician diagnosis' and KM 1 diagnostic accuracy 5. 
was, mea.sured using physician diagnosis as ^he 
standard. Rates (i^ a[^ro|2friate treatment were de- 
termined by measuring compliance with the list of (>. 
mandated trektments. 

The evaluation of KM 1' performance demon- 
strated the level of effectiveness of the KM 1, his 
^diagnostic accuracy, and his rate oPappropriate in- 7. 
> tet^entions. Diagnostic accuracy tends to be 
mediocre, but treatment appropriateness varies by 
diagnosis and severity Life-threatening or serious 8. 
^medical and trauma conditions receive appro- 
priate treatment far more frequently than non- 9. 
serious conditions. Appropriate treatments are 
more often based on observed signs and symptoms* 10. 
than on diagnosis, and are also more frequently 
provided when signs and symptoms are severe 
than when not. The evaluation supports the gen- 
eral format tnd tontent of the 81 -hour EMT-A 
course, but points out several areas where a . II. 
change th educational approach and emphasis is 
essential. It also clarifies the role o^ the Refresher 
^ ning^ourse. Variations in diagnostic ac?curacy 
aiHI tjptfapeuttc appropriateness may be accounted 

)y numerous vartables« but probably not the 12. 
course curriculum per se. Accordingly, such pr6b% 
lems must be corrected at the local level through 
re-c^fducation and refresher courses and through 
^^frequent feedback of relevant information. Addi- • 13 . 
^^^onal research is necessary to clarify the optimal , - 
-^-fttategy far implementing such a feedback system. 14. 



( .ommittee on Kmergenc y Medic a) Serviies; 
INtnrional Academy of Sciences, Roles and Re- 
sources of Federal Afreficies ifi Support of Com- 
prehensive F.tnerfrency Medical Sennces. 1972, p. 

National Safety Cou^uil, Accident Fads, 1971. 
p>7. 

U.S. Department of (lonnnerct?. The American 

Almanac, 1974, p.02. ^^^^ 

Boyd, n.R.. (ed). "1 fie^^meigency Medical 

Technician-Ambulance", ll rauma 'i^euKsletter, 

l:.S. 1972. 

Frey, C.F., D.F. Hueike 8c P.W. Gilkas, 'Re- 
suscitation and Survival in Motor Vehicle Ac- 
cidents"./. Trauma, 9:292, 1969. 
Con, R.I)., " The Prehospital Care o( Medical 
Kmergencies", Proceedings of the Maryland Na- 
tional Conference of Emergency Health Services, 

1972, p.54. 

Dimick, A.R., "Care of the Injured in the 
Kmergency Department", Postgraduate 
Medicine^ 48:151, 1970r 

Committee on Kmergency Medical Services; 
National Academy of Sciences, o/>. cit., p.-^. 
Farrington, J.D., "Death in a Ditch*\ Bull 
Amer, CoU, Surg,, 52: 1-6, 1967, . ^ 
Frazier, W.H., J. Cannon 8c R. Lally, "Emer- 
gency Medical Technicia'n Performance 
Evaluation: A Clinical TriaP', Proceedings of the 
American Association for Automotive Medicine, 

1973, p.58. 

Committee on Emergency Medical Services; 
National Academy of Sciences, Training of Am- . 
bulattce Personnel and Others Responsible for 
Emergency M^ical Care of the Sick and Injured at 
the Scene and Ouring Transport, 1968. 
Safar, G. Esposito 8c D. Benson, *tmer- : 
gency Medical Technician as Alltfed Healtl^ 
Professionals'', Anesthesia Analgesia,, SH28» 
1972. 

Connecticut General Statutes Annotated: Sec. 
20-386. V / 

Morando/R. ^*National Registry for EMTs." 
Paper presented at %8ilc-New Haven EMT 
Conference^ September, 1975i» 



Figures and Tables 



e « 



lr>. i ruolovf, ). W. A proficiency cxaminalton for 
cmnnemy mfdical snvicrx - " l \\v KM I Pro." 
HSMHAGiaiu #IRI8HS()l()r>()()l. 

16. New Hay^Mi Health Caif, Iiu . ^(i Yaltr 
Iraunia Pi<<)gram. Yale University - In <on 
juiution with HRA. DHKW. Proceedings of 
' First national symposium on emergency niedi- 
(al technician evaluaiToTi and emergency 
paraprofesSional utilization. New Haven, 
Connecticut . SeptcmiRM 23-2%. I97(). 

l7^Sadler. A.M.. Project Dkecj^A Study*aud 

>y^Analysis of Emergency Medical0^tces in Conft^- 
/iVu/. Yale Trauma Program. 1972. ( 

18. Balla. C I .. Patterns of Utilization of Ambulance 
.SVrwiV^'A, unpublished study. 1973. 

19. Sadler. A.M.. op. cit. p. 14. 1^- 

20. New Hdven Health Care, Inc.. Socioecorumk 
Characteristics of the Population, Oct. 1975. 



Figure 1: Diagnostic/treatment matrix 
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TabI* I: EMT mandatMl treatments by diagnosia 



HEART. LUNG and AIRWAY 

1. Cardiac AVrvst: 

1 ) cardiopulmonary roauscitallon 

2. Respiratory Arrosi; 

1) assisted ventllaiion 

2) airway 

3) suction 

3. Myocardial Infarction: 

1) oxygen (mask or nasal cannula) 
or assiatad ventilation 

2) poaition (head up, sittij^g, supine 
or comfort) y 

3) reftssurance 

4. Angina: * 

1) oxygen (mask or nasal cannula) 
or assistsd ventilation 

2) poaition (head up, sitting or com- 
fort) 

3) reaaaurance « 

5. T^rrhythmia: 

1) oxygen (mask or pasai cannula) 
or^aasisted >^entilation 

2) poaition (supine, head up, sit, 
comfort) 

6. Pulmonary Edf^ma: 

1) poaition (head\ip, sit or comfort) 

2) oxygen (mask or nasal canhual 
or assisted Ventilation 

3) reaasurarKe 

7. Emphysema (chronic obstructive 
pulmonary disease): 

1) oxygen (mask or nasal cannula) 
or assisted ventilation 

2) position (head up, sitting, or 
comfort) ^ 

3) reassurance 

6. Asthma: 

1 ) position (sitting, head up or com- 
fort) 

2) reaaaurance 

9. Pneontonia: 

1) oxygen (mask or nasal cannula) 
or assisted ventilation 

2) poaition (supine, head up, sti, 
comfort) 

10. Pneumothorax: 

1) oxygen (mask or naaal cannula) 
or assisted ventilation 

2) position (supine, head ep, sit. 
comfort) 

3) reassurance 

11. Smoke Inhalation: 

1) oxygen (mask pr nas^l cannula) 
or aaaisted ventiletloh 

2) position (head up, alt, or com- 
fort) 

12. Stroke (C.V.A.): 

1) oxygen (maskr or nasal cannuld) 
or Mslsted ventilation 

2) (M>sltloo (supine, side, or prone) 

IS. Siliure: . / 
1|^ ahway mansgemeht (bite btott/ 

oN or natal ainrifay or suottonp 
a) pMit(bn (elde or prone) 



14. Foreign Body In Airway 

1) clear airway or suction 

2) oxygen 

3) resuscitation 

MISCELLANEOUS MEDICAL 
CONDITIONS 

15 Hyperventilation Syndrome 

1) paper bag rebreaihe 

2) reassurance 

V 

16 Carbon Monoxide Poisoning: 

1) oxygen (maslf. nasal cannula) or 
assisKed ventilation if not breath- 
ing * 

17. Drowning: 

1) CPR, or oxygen with assisted 
ventilation (if pulse present) 

2) CPR, or O, by mask/cannula (If 
pulse and spontaneous respira- 
tion present 

16. Unconscious States (not inckjded 
^ in other diagnostic groups) : 
1) position: side, prone, supine 

19. Ruptured Vlscus: 

1 ) position, head up or comfort 

ib. Infections or Inflammatory Abdom- 
inal disease: 

1) position: supine, head up 6r 
comfort position 

21. Psychiatric Illness: 
1) reassurance 

22. Upp^r Respiratory lnfectior%: 
1) reassurance 

23. ^Suicide Gesture: 
1) reassurance 

24. Insulin Shock: 

iMone (note: EMTs did not carry 
glucose In vehicles) 

25. Drug Overdose: 
1) none 

26. Alcohol Ingestkxi or Alcoholism: 
1) none 

27. Upper Qastrointestinal Bleeding: 
1) none 

28. Lower Gastrointestinal Bleeding: ^ 
1) none 



FRACTURES 

29. Cevylcal Spine Fracture: 

1) ahort or long backboard and 
cervical collair or sand bag 

2) position (supine, slde» or prone) 

SO. Thoracic or Lumbar Spine Frac- 
ture: ' ' . 
1 ) long baokboard or scoop 

31. Fracture eCSfcrum or coccyx: 
1) long baokbtoard or acoop 

dS!. Fractured Pelvia: 

1) <Hng, tllng/swsthe or air arm or 
board with swathe 
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34 Fractured Humerus 

1) sling, sling/swathe, or air arm or 
boai'd with swathe 

35 Fractured Elbow 

1) sling, sling/swathe, board, or 
pillow 

36 Fractured Ulna and/or Radius: 

1) board, air arm, or sling/swathe 

37. Fractured Wrist 

1) board, air arm. sling/board. 

38 Fractured Hand/Finger 
1) t>oard or air arm spling 

39. Fractured Hip: 

1) splint (Thomas), long back- 
board, or scoop 

40 Fractured Femur: 

1) splint (Thomaa or traction, 
board, or long backboard) 

2) rx:) above splints or scoop 
^(judged marginally acceptable) 

41. Fractgred knee/Pateila: 

1) splint (Thomas, longjeg air, 
board, pillbw or long backboard) 

42. Fractured Tibia and/or Fibula: 

1) splint (Thomas, long leg air, 
board) 

43. Fractured Ankle: 

1) splint (Thomas, longer short leg 

air, board pillow) 
/ * . 

44. Fractured Foot/Toea: 
1) splint (any) 

45. Fractured Skull: i 
1) none 

46. Fractured Facial Bone: 
1) none 

DISLOCATIONS 

48. Dislocated Shoulder: 
1) sling or sling/swathe 

49. Dislocated Elbow: 

1) sling, sling/swathe, air arm, 
board or full*arm pillow 

50. Dislocated Wrist: 

1 ) air arm, board or pillow splint 

51. Dislocated Hip: 
1) long backboard, scoop with pil- 
low or Thomas aplint 

52. Dislocsted Knee/P^ella: 

1) long backboard, ooard, Thomaa, 
or long leg air splint 

53. Dislocated Ankle: 

1) long or ahort leg air, board,' or 
pillow splint 

OPEN SOFT TISSUE INJURIES 

54. I^aceratlon: 
1) dreasing 

56. Avulsion: 
1) dressing . 



Tabl« I: EMT mandated treatments by diagnosis— <continued) 



56 Amputated Facial Part 
1) dressing 

57 Amputated digit 
1) dressing 

58. Abrasion 

1^ dressing 

59. Puncture Wound: 
1) dressing 

60. Animal Bite 
1) dressing 

BURNS ^ 

61. Chemical: 
1) irrigation 



1) dressing 

«62 First Degree 
\) none 

63 Second Degree 

1) dressing or burn sheet 

64 Third Degree 

\) dressing or burn sheet 



MISCELLANEOUS TRAUMA 



65. Snake Bile. 

1) tourniquet 

2) position (any except walking or 
sitting) 



3) dressing (Immobih/ing or splmt) 

66 Ruptured (Lacerated) Livei and/or 
Spleen 

I) positioiM shock or suphie) 

67 Hemothorax: 

1) oxygen (mask or nasal cannual) 

2) position (shock, supine, or com- 
fort) 

3) reassurance 
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Table II (A); Diagnostic mix of ambulance cases 



Dimgnosis (M,DJ 

Cardiac An^est 77 

Respiratory Arrest • 1^ 

Myocardial Infarction 86 

Angina 27 

Arrhythmia ^ 30 

Pulmor^ary Edema 24 

Emphyeema — ^i 

Aathma 51 

Pneumonia 67 

Pneum^K|||^ ll 

^ SmokejHI^on 4 

SIrokeTVJV 106 

Sslzure »130 

F.B. In airway .. ; 15 

Hyperventilation Synd 1S2 

Certxm Monoxide Poia 1 

Drowning 2 

Unoonedouaneas S 

Ruptured Vlacua . 1 

Infect^/lnflam. Abd. Die 97 

PsychMric INnesa .........133 

Upper Aeap.bifectlon 49 

SuioldsGfalure 18 

• . tnauNn Shook 23 

DnioOvwfdoee 1i7 

Alcohol •fltct(iam) .^^13 

Lower QJ. Bleed. * 10 

upper Q.I. BlewJ 26 

CenrtosI Spine 9 

WLumbar Spine ...11. 

Ssortirn/Coooyx^ 2 

PeMa 11 

Clivlole........ 12 

. * ^^^^pO^^ •••••••••••••••••••• «24 

tibow • 2 

li; uiiii«i«ui. J a* 

"".j^jJ^^-VHtlL , . • > » » • • • • • • • 

y<jc i 



%of 
Caaes 
%of with 
Comphtsd Mandated 
Cases Treatment 
N '^4150) (2401) 



1.B6 
043 
448 
0.65 
0.72 
0.56 
0.99 
23 
f.6l 
0.27 
0.10 
2.55 
3.1"3 
0.36 
3.66 
0.02 
0.05 
0.12 
002 
2.34 
3.20 
1.16 
0,43 
0.55 
2.82 
7,54 
0.24 
0.63 



0.07 
0.27 
0.06 
0.27 
020 
0J8 
0.0$ 
0.56 
0J1 



3.21 

058 

7.75 

1.12 

1.25 

1.00 

1.71 

2.12 

2.79 

0.46 

b.17 

4.41 

5.41 

0.62 

6.33 

0.04 

0.08 

0.21 

0.04 

4.04 

5.54 

2.04 

0.75 



0.12 
0.46 

o.oe 

0.46 
0.60 
1.00 
0.06 
1.00 
0.64 



Diagnoals (M O.) 



%of 
Completsd 
Cases 
N (4190) 



%ot 
Cases 
with 
Mandated 
Treatment 
(2401) 



Fracture dt: 

Hand/Finger 13 

Hip 49 

Feniur 20 

Knee/Patella 13 

TIWa/Flbula 33 

Ankle 18 

Foot/T o«8 5 

^Skull 20 

Facial Bones 30 

Mandible ^ 7 

* 

DIahcatlons of: 

Shoulder 16 

Elbow 3 

Wrist 1 

Hip 1 

Knee/Patella 4 

Ankle 2 

Open Soft Tissue Inlurles. 

Laceration 531 

Avulsion 12 

Amp. Facial Part 12 

Amp. Digit 5 

Abrasion -239 

Puncture Wound 37 

Animal Bite 8 

Suma.- 

Chemical . i 

Thermal: 1o ^0 

3. * 

MI$C»U»ffou$ trauma: 

SnakeBH* 11 ' 

Rupt. LIver/SpiMn 6 



0.31 
1.18 
0.48 
0.31 
0.80 
0.43 
0.12 
0.48 
0.72 
0.17 



0.36 
0.07 
002 
0.02 
0.10 
0.05 



12.80 
0.29 
0.29 
0.12 
5.76 
0.89 
0.19 



0.02 
0.24 
0.29 
0.10 



0.27, 
0.14 

0.07. 



0.54 
2.04 
0.83 
0.54 
1.37 
0.75 
0.21 



0.62 
0.12: 
0.04 
0.04 
0.17 
0.08 



22.12 
0.50 
0.50 
0.21 
9.95 
1.54 
0.33 



0.04 

0.50 
0.17 



0.46 

0.26 
0.12 



Tabit II (B): Diagnostic Incldanca of 
ambulanca cases 



Table IV: Fractures: diagnosis and treatment 

by region 



(Non-mandated Treatmani Cases) 



Diagnosis (M D ) 



%of 
Total 
Sample 
N (4,454) 



Spine & pelviB 
I ower exiremtly 
Upper oxtrumily 

Totals 



#N 




%A ♦ D 




%A ♦ c: 


27 


6 


22% 


19 


70% 




/6 




74 




88 


4/ 


53% 


25 

« 


28% 


263 


129 


S1% 


11 


47% 



No observable Injury or Illness 503 

Sprains other than back 29 

Back pAln/spraln Including disc disease 72 

Contusions 373 

Concussion/cerebral contusion 63 

Epistaxis' . . . . 9 

Abd pain (unspec ) includes renal colic 43 

PID. ulcer pain, pancreatitis 

Hernia (nbl obstructed) ' 8 

Intestinal obstruction 7 

Urinary retention 8 

Uriruiry tract Infection 17 

Cancer (Including tumor and leukemia) 49 

Conatipatlon/fecaMmpaction 13 

Headache 10 

Abscess , 11 

Faint (snycope) 69 

Pre^ancy and spontaneous abortion y 20 

Anemia / 7 

Delerium tremens ? 6 

Diabetes 38 

Diarrhea 3 

Translisnt cerebral ischemia attach (TIA) 21 

Fever of unknown cause 15 

Otitis media 6 

Meningitis 3 

Non-speciflc gynecologic problems 

(i.e. vaginitis, etc.) 19 



Total > 



1 1 29 

0 65 

1 61 
'8 35 

141 
0 20 
0 96 

0 18 
0 16 
0.18 

0 38 
1.10 
0.29 
0.22 
0.25 

1 55 
0 45 
0.16 
0.13 
085 
0 07 
0 47 
0 34 
0.13 
0.07 

0.43 



31.88 



Table III: Medical cases: dlagnpsis and 
treatment by groupa 

A. Mafor 

#N #A + B>^+B #A + C %A+C 



Table V: Dtsldcattons: dtagndsts and treatmpfnt 

by region 



#N #A+^B %A+^B #A4C %A+^C 



dpper extremity . . 
Lower extremity . . 



19 14 79% 8 42% 
7 3 43% 4 57% 



/ 



Table VI: Soft tissue injuries 

A Open Wounds 

#N #A+B %A+B #A4C %A+C 



Lacerations 
Abrasions 
ALL Bites 

Puncture 

wounds, 

etc.- 

All except 
abrasions 



844 573 68% 



458 54% 



605 468 81% 



All Including 

Chemical 27 



8. Burns 

21 78% 



365 60% 

r 

14 82% 
(Of 17«) 



Notts: A. m\ r burnt omtttttd (no Rx) 



AM Heart, 

lung, a/Id airway 

problerhs 



Cardiac A resp.^ 
arrest M.l., anolna, 
CO. P.O. arrhtthmla, 
C.H.F \^... 



Misc. Med. 
Pfoba .... 



All medical 
probt 



783 44tf 57% 376 48% 



399 209 52% 261 65% 
B. Minor 



947 452 48% 187« 41%» 
C. Totals \ 



1730 900 S2% 563^ 45%^ 



is 



NMs: only 4ii oam with miA4«led l^xt 



^ 



4 



Table VII (A); Heart, lung & airway 



Cardiac arrest 
RB8P airost 
Myocardial Infarct 

Angina 

Arrhythmia 

Pulmonary edema 
Emphysema 

Asthma 

Pneumonia 

Pneumothorax 
SmoKe tnhat 



Stroke 

Seizure 

F.B in airway 



Table VII (B): Diagnostic factors- 

. airway 



-heart, lung & 



Diagnosis 



TotBl % 
A4^B 



Cardiac arrest — . ' 83 

Rasp, arrest , . , ..^ — 28 

Myocardial infarct . . • ^4 

Angina'' , 23 

Atrrhythrola . /. 30 

Pulmonary edema 42 

Emphysemai^r .* 39 

Asthma 7^ 

Pneumonia 22 

Pneumothorax ^^^^ 

Smoke Inhal. . : t«) 

Stroke 78 

Seizure. W 

F.B. In airway 88 



X 


K' ^ 
^ 


Sel. 


X ■ 


Spec. 


« 

72 


17 


83 


28 


72 


33 


71 


29 


67 


33 


47 


46 


54 


53 


47 


21 


67 


33 


79 


21 


47 


70 


30 


53 


47 


30 


58^- 


-^42 


7b. 


30' 


55 


61 


39 


45\ 


55 


67 


29 


71 


33) 


1 67 


50 


78 


22. 


50^ 


50 


50 


86 


18 


50 


50 


57 


0 


100 


43 


57 


54 


22 


78 


46 


54 


58 


34 


66 


42 


58 


54 


13 


87 


46 


54 



Based on MO Ox 






Based on LMJ Dx 


N 










N 


%A 


%C 


77 


74 


9 


6 


10 


89 


64 


19 


14 


?1 


7 


43 


29 


12 


25 


BO 


186 


39 


15 


24 


22 


212 


34 


40 


21 


19 


4 


44 


33 


29 


17 


45 


30 


- 7 


23 


30 


40 


19 


1 1 


2 1 


24 


38 


4 


46 


13 


33 


24 


70 


41 


27 


12 


34 


27 


29 


38 


17 


51 


49 


22 


22 


7 


54 


46 


22 


67 


7 


15 


34 


43 


30 


17 


13 


1 1 


9 


9 


18 


64 


4 


25 


0 


4 


100 


0 


0 


0 


7 


57 


14 


106 


20 


58 


7 


15 


155 


17 


10 


130 


1 1 


55 


0 


34 


149 


9 


8 


J5 


13 


73 


0 


13 


24 


8 


8 



Table VII (C): Treatment factors— heArt, lung, & 

airway ^ 

Diagnosis ^ Y' Y" Y° Y" 

— — J 

Cardiac arrest 83 81 89 22^ 19 

Reep srresl ^ 75 64 75 40 36 

Myocardial Infarct 71 60 68 42 40 

Anftlna..; 62 63 83 43 /37 

Arrhythmia 32 37 W ^ 63 • 

• Pulmonary edema .( • 73 83 90 4* 17 

Emphysema < ^ 55 61 69 17 39 

Asthma .fry.... 69 71 69 25 29, 

Pneumonia Jr >^30 *42 33 13 96 

Pneumothorax . ../ 25 27 50 0 73 

Smoke Inhal. ^ /\ 71 100 100 20 0 

StroKe 20 26 25 26 • J4 

Seizure 17 11 16 ,46 89 

F.B. In airway 17 13 15 50 87 



43 r 



Table VII (D): Dlagnotis/treatment 
comparlsbn— heart, lung, & airway 



y - 

\ 




Diagnosis 



49 



Cardiac arrest 
Reap, arrest 
Myocardial Infarct 
Angina 
Arrhythmia 

Pulmonai^ edema 
EmphyMma 
AsjIiKma 
leumonia 
Pneumothorax 
Smoke InhaL 

Stroke 
Seizure 
F.B. In airway 



Bl 
Dxl 


Al 
Dxl 


Y 


Y" 


Y"' 


11 


92 


83 


89 


68 


25 


67 


75 


75 


75 


32 


61 


71 


68 


73^ 


17 


29 


62 


63 


57 


78 


18 


32 


22 


40 


* 

10 


45 


73 


•90 


65 i 


31 


44 


55 


69 


38 


31 


69 


69 


69 


67 


67 


18 


30 


33 


27 


60 


33 


25 


50 


0 


0 


ICQ 


71 


100 


33 


75 


75 


20 


25 


14 


84 


1.0 


17 


16 


19 


"-86 


ICQ 


17 


16 


IB 



TabI* VIII (A): Misc. m«dlcal conditions 

BaBBd on MD Dx Based on EMT Dk 

DIagnoatt N %A %B %C %0 N %A %C 



Hyporvent synd 






152 


3 


31 


1 


65 


130 


4 


2 


Carbon monoxide poi8 






1 


100 


0 


0 


0 


1 


. 100 


0 


Drowning 






2 


0 


0 


100 


0 


0 


0 


0 


Unconscious T . . . 






5 


20 


0 


0 


80 


22 


5 


55 


Ruptured viscus 








0 


0 


100 


0 


0 


0 


0 


Infectlous/lnflam 




















• 


abdominal cond 


, A 




97 


19 


14 


37 


30 


52 


35 


21 


Psychiatric Illness 




• • • 4: 


.. 133 


36 


22 


28 


16 


128 


36 


23 


Upper resp. inf 






49 


16 


8 


43 


33 


30 


27 


43 


Suicide gesture 






> " 


0 


6 


56 


39 


10 


0 


40 


# 


r 




23 


\ 








20 












117 










; 138 






Alcohol effectOsm) 






313 










/ 138 






L«M/er 01 bleed 






10 










7 






Upper Ql bleed 






26 

















Table VMI (B): Diagnostic factora— mlac« madlcal condliiona % 

fofa/ % ^ < 

Diagnosis A^B | . X' Sel. X" Spec. 



y — ' 

Hypervent b^6. 






34 


40 


66 


34 


60 


40 


Carbon monoxide pois. 






100 


100 


0 


100 


0 


100 


Drowning 






b 


0 


100 


0 


0 


100 


Unconscious 






20 


4 


80 


20 


96 


4 


Ruptured viscus 






0 




100 


0 






Infectious/lnflam 










• 








abdominal cond. 






33 


62 


67 


33 


38 


62 


Psychiatric Illness 






57 


59 


44 


56 


41 


59 


Upper resp. Inf. 






24 


40 


76 


24 


60 


40 


Suicide gesture 




6 


10 


94 


6 


90 


10 


Insulin shock 






52 


60 


48 


52 


40 


60 


Drug overdose 






78 


66 


22 


78 


34 


66 


Alcohol effect(ism) 






51 


59 


49 


51 


41 


59 


Lower Ql bleed 






20 


28 


80 


20 


71 


29 


Upper Ql bleed 






50 


52 


50 


50 


48 


52 



Table VIII (C): Treatment factora-4 ml*c. medical 

condltloiie 



^ Diagnosis Y V Y" Y» Y» 





6 


4 


10 


3a 


96 




. 100 


100 


100 


0 


0 




. . 0 


100 




Q 


0 




50 


20 


100 


92 


80 


Ruptured viscus 




100 




0 


p 


Infectious/lnflam. 














... 56 


56 


56 


17 


44 


Psychiatric Illness 


. . 59 


62 


61 


26 


38. 




... 70 


59 


67 


31 


41 


Suicide gesture 


.. 40 


56 


0 


29 


44 



Insulin shock 

Drug overdose . . . 
Alcohol effect(ism) 
Lower Ql bleed . . . 
Upper 01 bleiKl . . . 



T«bl« VIII (D): Dlagnoslt/tHatm^nt 
comparison — mitc. madlcal conditions 



Bi 
Dxi 



Dxi 



Hypervont synd 90 

Carbon monoxide 0 

pols. 

Drowning 

Unconscious 

Ruptured viscus 

Infectlous/lnflam 

abdominal cond. 



83 
100 



6 10 
100 100 



4 

0 



0 


0 


0 










0 


100 


59 


100 


" ) 






0 


0 . 










J ■ 


44 


33 


56 


56 


55 






30 


55 


59 


61 


55 




46 ♦ 


33 


29 


70 


67 


28 




100 


0 


40 


0 


44 







Insulin shock 

Drug overdose — 
Alcohol effect(ism) 
Lower 01 bleed . 
Upper 01 bleed — 



> 



0 



Table IX (A): Fractures 



Dl9f/t(osls 



N 



%A 



Based on MD Dx 
%B %C %D 



Baaed on EMT Dx 
N %A %C 



Cervlcal spine ^ 3 67 

Th/Lumber spine ° 

Sacrunn/coccyx 2 0 

Pelvis I ■'^ ^® 

Clavicle'..... • ■'^ 17 

Humerus ' * - • 24 17 

Elbow... 2 0 

Uln«/r«dlu8 24 25 

Wrist ■'^ ^\ ' 

Hand/finger ''3 0 

Hip. • ■ -*» 53 

Femur. 20 40 

Knee/patella ° 

TlWa/flbula 33 24 

Ankle.....:..... •••• ^8 

Foot/toes ? 20 

Skull ••• 20 

Facial bones 30 

MandiMe , ^ 

Dl^locatlone 



DItgnoala 



0 
9 
0 
9 

33 
29 
50 
17 

54 ^ 

18 

5 

0 
30 
17 
40 



33 
62 
50 
36 

17 
4 
50 
17 
8 
0 

14 
45 
46 
18 
11 
0 



^ 

9 

50 
36 

33 
50 

0 
'a2 

0 
46 

14- 

10 

54 

27 

28 , 

40 



19 
10 
0 
8 

20 
28 
7 
25 
25 
14 

61 
28 
14 
40 
48 
7 

15 
27 
4 



11 
0 
0 

50 

10 
14 

0 
24 
16 

0 

43 
29 
0 
20 
17 
14 



Baaed on MD Dx 



Bas0d on EMT Dx 



N 


%A 


%B 


%C 


%D 


N 


%A 


%C 
^ 


15 


20 


S3 


7 


r 

20 


24 


13 


4 


a 


100 


. 0 


0 


0 


8 


38 


13 




0 


0 


lOCf 


0 


1 ; 


0 


100 


1 


0 


1 


100 


0 


6 


0 


67 


4 


50 


25 


0 


25 


10 


20 


40 


2 


0 


0 


50 


SO 


1 

' e 


0 


100 



Shouldar 

': Elbw. v.. ...... 

: wrtit. .......... 

HIPv........... 

i Mm ........ 




1 



Tabl« IX (B): Diagnostic factors— fraoturtt 



Toti % 





A-i-B 


X 


X' 


Sal 






Cervical spine . . . 


67 


11 


33 


67 


69 


11 


Th/Lumb«r tplnt . 

Sbcainn/coccyx .V 


9 


10 


91 


9 


90 


10 


0 


0 


100 


0 


0 


100 


Pelvis 


27 


36 


73 


27 


63 


37 


Clavicle 


50 


30 


50 


50 


70 


30 


Humerus 


33 


39 


54 


46 


61 


39 


Elbow ;. , . . 


50 


14 


50 


60 


66 


14 


Ulns/redius . . « . 


42 


24 


56 


42 


60 


40 




93 


46 


6 


92 


52 


46 


Hend/floger . . . . . . 


54 


50 


46 


54 


50 


50 . 


Hip i 


. 71 


57 


29 


71 


43 


.57 




46 


32 


55. 


45 


75 


25 


Knee/pete^e 


^^ 0 


0 


too 


0 


100 


0 


Tlbja/flburi 


. B4' 


45 


.45 


55 


56 


45 




. 61 


23 


39 


61 


77 


23 




60 


43 


'40 


60 


57 


43 


SkuH 


. 36 


46 


65 


35. 


53 


47 




53 


59 




54 


40 


60 


Mandible 


43 


76 


57 


43 


25 


75 


• * 


i 

Dislocations 










TofI % 












Dlmgno9i$ . 


A-i-B 




X' 


1~X' 


X" 


1-X" 


Shouldir 


. 79 


46 


27 


73 


54 


46 


Elbow . 


. 109 


38 


0 


100 


63 




WHM •«•••««•.•••« 


. 0 


0 


100 


0 


100 


0 


WIp ■* • t • * • » 


0 


0 


100 


0 


100 


0 . 


^KnaW|Miitefla •«.«•« 




30 


26 


76 


70 


30 




• 0 


0 


100 


0 


10O 


0 



Tabis IX (C): Trsstmsnt fsctors— frscturss 





Y 


r 


Y" 


Y* 


Y" 




53 


100 


100 


73 


0 


Th/Lumber spine . . 


50 


62 


0 


36 


16 


Sacrum/coccyx . . .^ 


a 


50 


0 


0 


50 


Pelvis 


75 


54 


67 


40 


45 




20 


34 


33 


33 


67 


Humerus 


36 


21 


36 


55 


70 




2S 


-50 


0 


67 


SO 




66 


42 


60 


44 


58 


Wrist 


32 


36 


33 


.44 


6i 


Hand/finger 


0 


0 


0 


100 


100 


Hip 


i... .. 66 


67 


74 


30 


33 




....v...." 79 


65 


69 


55 


15 




64 


46 


0 


60 


54 


Tibia/fibula 


46 


42 


44 


44 


66 


Ankle 


75 


55 


73 


74 


44 


Foot/toes J 


43 


20 


33 


.67 


60 


Skulf.' 












Facial bones ... 












Mandible 














Dislocations 






# 


• 

Diagnosis 


Y 


Y' 




y 


Y- 




•v 17 


27 


27 . 


20 


73 


Elbow 


. . . ." 50 


100 


100 


25 


0 




100 


100 




50 


0 


Hip 


67 


100 


0 


80 


0 


Knee/patella 


60 


60 


67 


67 


50 




100 


50 


0 


SO 


50 



} 



47 



Tabit IX (D): 
Dlj^^tls/trtatm«nt comptrlton— frictura* 

61 



Di*gnoais 



Dxt 



Cervical spin* 

Th/Lu(nbar spin* . , 

Sacrum/coccyx 

Palvta 



0 

33 



Clavicia " «7 

Humarua , 

Elbow 100 

«lna/radius *0 

Wriat «7 

Hand/Hngar 100 

Hip 26 

Famur 11 

Knaa/Patalia 

TIbla/flbula 5« 

Ankia 2^ 

Foot/toaa 67 



Skull 

Facial bonaa 
Mandibia . . ■ . 



Dxl 


Y 


Y" 


Y'" 


67 


53 


100 


47 


0 


50 


0 


56 


0 




0 


0 


33 


75 


67 


83" 


/■• 








50. 


20 


33 


14 


80 


36 


36 


35 




28 


0 


33 


60 


56 


60 


53 


80 


32 


33 


31 


0 


0 


0' 


14 


79 


66 


74 


54 


47 


79 


89 


74 




64 


0 


64 


67 


48 


44 


55 


80 


75 


73 


76 


100 


43 


33 


50 




•* 







4» 



DItlocatlont 



•CMagooa/i 



7^ 



Elbow 
Wrttt. 

Wp 
Ankit 



ERIC" 



Bl 

Dxl 


Ai • 

Dxl ' 


Y 


Y" 




— / 

i% 


75 




27 


8 


0 


100 




100 


20 






\ 




100 


0 


0 




0 


67 


33 


too 






87 


0 




100 




100 



48 



i Table X (A): Open soft tissue Injuries 

/'^ . Based on MD Dx 

N %A %B %C %D 

L«csratlOn 531 53 30 * 8 9 

Avulsion 12 0 0 58 42 

Amp. facial part vi2 1/ 25 33 25 

An&. <liglt 5 60 • 40 ^ 0 0 

Atfrasion 239 17 . 19 22 42 

Puncture wound 37 54 30 5 11 

Animal bite 8 38 38 12 12 

Burns 

Based on MD Dx 

^gno9t9 N %A %B %C %D 



Based on BMJ Dx 
N %A %C 



601 47 16 

10 0 90 

18 11 39 
'7 43 14 

150 27 17 

45 44 20 

19 , 16 16 

Based on EMT Dx 

N %A •%C 



Chemical 




1 


100 


0 


" ^ 

0 


0 


1 


100 


0 


Thermal: r 




10 










9 










12 


75 


17 


0 


8 


12 


75 


JO 


3' 




4 


50 


0 


50 


0 


3 


67 


33* 


























Misc. trauma 






















Based on MD Dx 


Baaed on EMT Dx 


Diagfl^ls 




N 


%A 


%B 


%C 


%D 


N 


%A 


%C 


Snake bite 




11 


0 


64 


0 


36 


9 


0 


0 


Rupt. Iivbr/8plei»n . . 




6 ' 


17 


0 


50 


33 


6 


17 


83 


Hemothorax 




3 


0 


0 


67 


33 


0^ 


0 


0 



Table X (B); Olagnoetic factors— open soft tissua Injuries 



Diagnosis 



Total % 
A+B 



X' 



Sel. 



Sp9C. 



Laceration 

Avulsion ^ 

Amp. facial part . 

Amp. digit 

Abrsslon 

Puncture wound 



Anlmii^ttjte . 



83 


73 


17 


83 . 


27 


73 


0 


0 


100 


0 


100 




42 


28 


58 


42 


72 


,1 


100 


"1 


0 


100 


29 


71 


36 


57 


64 


36 


43 


57 


84 


69 


16 


84 


31 


69 


76 


32 


25 


75 


68 


32 



Burnt 

Total %♦ 



Diagnosis i 








A+B 


X 


X 


Sel. 


X' 


Spec. 


Chemical 








100 


100 


0 


100 


0 


100 


Thermal: 1* 








70 


78 


30 


70 


22 


78 


r 








82 


. 92 


8 


92 


8 


92 










60 


67 


50 


50 


33 


67 










MItc. trauma 




















\ Total % 












DiagnoMla 












X' 


Sel. 


X- 


Spec. 






























0 • 


77' 
17 
0 


' 36 . 
63 
100 


* 64 
17 
0 


22 
83 

0 


• '78 ' 
17 
100 ' 



Table X (C): Tnatmtnt factors—open soft tissue 

injuries 



Table XI. Ambulance cases by company 



Diagnosis 



Y y; Y • 



Laceration 63 

Avulsion * : * 90 

Amp. facial part . . . . ' — 60 

Amp. digit 67 

Abrasion 43 

Puncture wound 64 

Animal bite -32 



61 
5$ 
60 
60 
39 



64 

0 
4P 
60 
47' 



69 v66 
60 60 



23 
56 
64 
25 
21 
29 
43 



39 
42 
60 
40 
61 
41 
50 



Burns 



Diagnosis 


-Y 


Y* 


Y* 




Y" 


Chemical 


100 


100 


100 


0 


0 


Thermal: I0 












2o 


' , 75 


75 


82 


0 


26 


30 


100 


100 


100' 


20 


0 




Misc. trauma 








Diagnosis 


Y 


Y* 


Y" 


Yo 






. 0 


0 


0 


0 


0 


Rupt. liver/spleen . . 


100 


67 


100 


66 


33 




0 


67 


0 


0 


33 



Table X (D): Diagnosis/treatment 
comparison— open soft tissue injuries 



, Diagnosis' 



Bi 

Dxi. 



Ai . 
Dxi 



V Y" 



Laceration . r f . . ^ 


36 


87 


63 


64 


59 


0 


0 


90 


0 


90 


^mp. facial part 


60 


33 


50 


. 40 


54 




^ 40 


100 


57 


60 
4t 


50 




53 


43 


43 


38 


Puncture wound . . — 


35 


91 


64 


65 • 
56 


64 




50 


75 


32 


23 



Burns 



Diagnosis 


Dxi 


Ai 
Dxi 


Y 


Y" 


y... 


« Chemical 


0 


100 


100 


100 


0 


Thermal: 1* 












y ' 


18 


100 


■75 


82 


0 




0 


50 


100 


100 


100 




Mlic.'traUma * 










Bi 


Ai 








0/aonQa/a 


Dxi 


Dxi 


Y 


Y" 




^ Snaktbilt ..^ . , 
Ru|»t. Ilvsf/apieen 


0 • 
• 0 

. ... 0 


0 

' 26 
Q 


0 
100 
0 


0 

100 
0 


. 0 
)«0 
0 



N 

C, 907 

C? 300 

Ca 838 

C4 1000 

Cs 241 

C« 337 

Ct ■ 1 

Ce 24 

C» 4 

C10 ^8 

C„ 14 

V, 52 

V2 20 

. Va 17 

V4 1 

V» 9 

Vfl 98 

V, ^ 5 

Ve 1 

•V9 3 

V,o 137 



% t)» 
Total 

(4454) 
20 37 
6 74 
18 81 
22 45 
5.41 
7.57 
0.02 
0 54 
0.09 
0.40 
0.31 
1.17 
0.45 
0.38 
0.02 
0.20 
2.20 
0.11 
0.02 
0.07 
3.08 



49 



Table XII (A): Myocardial infarction case 
treatment by pmbulance company 



Company 



N=186 

N %A %B %C %D %A&B %A&C 



Ci .. 

C2 .. 

Ca . .' 

C* .. 

Cs .. 

Ce .. 

Ca .. 

C10 . 

Vi :. 
V2 .. 

Ve .. 

Vr .. 
Ve .. 
V10.. 

All C 
All V 



36 


33 


8 


28 


31 • 


41 


61 




8 


60 


0 


38 


12 


50 


88 




34 


29 


27 


29 


19 


62. 


68 




47 


34 


H6 


15 


36 


49 


49 




18 


33 


22 


28 


17 


55 


61 




13 


64 


31 


8 


8 


85 


62 




7 


43 


14 


14 


29 


57 


57 




1 


0 


0 


100 


0 


0 


100 


i 


















2 


60 


0 


50 


0 


50 


100 ' 




-2 


60 


. 0 


50 


0^ 


60 


100 




10 


30 


40 


20 


10' 


70 


50 


< 


1 


100 


0 


a 


0 


100 , 


100 




1 


100 


0 


0 


0 


100 ' 


100 




8 


50 


26 


12 < 


. 12 


75 


62 V 




164 


36 


16 


23 


25 




58 




24 


46 


25 


21 


8 


71 


67 





ERIC 



56 



Tabit XII (B): Myocardial Infarction caaa traatmant by company total caaa volume 



Total Ml ^ 

C»a98l4mo ^ fCo's Cas»s %A %B %C %0 %A&B %A&C 



500-1.000 3 117 32 15 V 22 29 47 54 

200-499.' * 3 39 44 21 23 13 65 67 

100.199 r 1 8 50 25 12 12 75 62 

50-99 2 12 33 33 25 8 -66 58 

<50.. 3* 4 75 0 25 0 75 100 

.. ■ — — ' -^^^ ' ' 



* Two comm«rcl«l comp«ni«t with low ti«M'volMm« In this study d«l«t«d. tine* >90% o( their cases transported to non survey (out of region) hospilait and total volumt It 
. >200caMa. 



Table Xill (A): Pulmonary adama caaa traatmant by ambulanca company 

■■^ - ' ' ) ^ N-24 

Comptiny 

c« 

Cj * 

C4 

c. 

c« 

V. 

allC 



N 


%A 


%B 


%c 


%D 


%A&B 


%A&C 


7 


29 


0 


57 


14 


29 


86 


4 


25 


25 


50 


0 


50 


75 


8 


37 


50 


0 


49 


87 


0 


1 


100 


Q 


0 


0 


100 


■ 100 


3 


f 


0 


0 


67 . 


33 


•33 


1 




0 


100 


0 


0 


100 


23 


35 


9 


43 


13 


44 


78 



Table XIII (B): Pulmonary adama caaa traatmant by company total caaa volume 



Total PE 



CaaeaM mb 


#Co'8 


Cases 


%A 


%B« 


%C 


%D 


%A&B 


%A&C 


500-1.000 


. , ." 3 ■ 


19 


32 


11 


• 53 


5 


44 


8S 


200-499 


2 


4 


50 


0 


0 


50 


50 


50 



Table XIV (A): Stroke (CVA) case traatmant by ambulance company 



N-IOl 



Company 








'N 


' %A 


.^B 


. %C 


%D 


%A&B 


%ArfC 


Ci .". 








u 


36 


27 


9 


27 


63 


45 


Ca 









... 15 


20 


60 


13 


7 


80 


33 


C» 






... 21 


24 


62 


0 


14 


66 


24 


C* 








... 27 


7 


• 67 


4 


22 


74 


»11 


c» 








8 


0 


88 


0 


12 


88 


0 


C. 








7 


14 


57 


14 


#14 


71 


28 


Vi 










0 


too 


0 


0 


100 


0 


Vi 










50 


0 


0 


50 


50 


5D 












25 


50 


25 


0 


76 


50 


V,o.. 










14 


86 


0 


0 


100 


^ 14 


Other 








3 


0 


67 


0 


33 


67 


0 


aH C 








89 


17 


61 


6 


17 


78 


23 


All V .......... 








.. 17 


18 


65 


6 


12 


• 83 


24 



Cms9$l4 mo 



500-1.000 
200-499 . 



TabI* XIV^B): Stroke case treatmei}U)y company total caae v^[uma 



N-106 

Total SlrBKe 
#Co's cases 



%A 



%B 



%D 



%A&B %A&C 



3 


59 


19 


58 


3 


20 


77 


22 


3 


30 


13 


67 


10 


10 


^3 


23 


4 


17 


18 


65 


6 


12 


24 



Table XV (A): Laceration caae treatment by ambulan 



company 



N-533 



c)<^«£om{ 



Company 



N 



%A 



%B 



%C 



%0 %A+B %A^C 





— ^— - 


73 


32 


38 


16 


12 


70 


48 






36 


61^ 


19 


1 1 


a 


ap 


72 


Ci 


€ 


1 26 


57 


29 


4 


10 


86 


61 






146 


48 • 


34 


9 


10 


82 


■ 57 






41 


' 63 


32 


5 


-0 


95 


68 






. ., 41 


56 


32 . 


7 


5 


88 


63 






1 


0 


100 


0 


0 


100 


0 


c« 




1 


100 


0 


0 


0 


.100 . 


100 






1 


0 > 


0 


0 


100 


0 


. 0 






2 


100 


0 


•D 


0 


100 


100 






7 


57 


29 


0 


14 


86 


57 








38 


38 


8 


15 


76 


46 






10 


80 


10 


P 


10 


90 


80 






1 


100 


' . 0 


b 


0 


100 


100 






V. 23 


43 


30 


9 


17 




52 - 






11 


55 


9 


18 




64 


73 






468 


51 


32 

, 2§ ' 




9 


83 


59 






.•: 65 


52 


8 

* 


14 

ft 


77 

• 


60 



51 



Table XV (B):'Laoeratlon case treatment by company total caae volume 



Cm9$s14 mo 






Total Lac. 
cases 


%A ^ 


%B 


%c 


%D 


' %A+B 


%A+C 






3 


345 


48.1 


33.6 


^8.7 


10.1 


81.1 


56.8 






3 


118 


60.2 


28 0 ' 


7.6 


4.2 


6a.2 


67.8 








23 


43.0 


300 


9.0 


17.0 


73 0^ 


520 








17 


5^70.6 


176 


• 0 


11.8 


88 2' 


70.6 






4 


17 


47.1 


35.3 


5.9 


11.8 


82.4 


53.0 


< 

» 


' . ^ I , • 

Table XVI (A): Fractured hip caae treatment by ambulance company 






• 






N 


%A 


%B 




%D 


%A+B%A+C 


_^ — 






5 . 


' 0 


80 


0 


20 


80^ 


^ 0 


. Ct • 






3 


67 


0 


0 


33 


67 


67 . 








7 


57 


• 0 


29 




57 


78 








20 


30 


30 


15 


25 


60 


46 








2 


50 


0 


50 


0 


50 


100 








, .. 6 


0 


100 


0 


0 


100 


0 








1 


0 


100 


■0 


0 


100 


0 








y 


0 


100 


0 


0 


100 


0 








, • , , , 1 


0 


lOQ/" 


0> 


0 


100 


0 








1 


.0 


100 


0 


0 


100 


0 










33 


67 


0 


0 


100 


37 








43 


30 


37 


14 


^9 


ez 


44 










17 


83 


0 


0 


100 


17 


ERIC 



















TabI* XVI (B): Fractured case treatmant by company total case volume 



Cma0a/4 md. 




Tot GaBes 


%A 






%l) 




%A+C 


500 1.000 


3 


32 


31 


31 


1f> 


22 


62 


46 


200 409 


3 


10 


30 


50 


vo 


10 


80 


40- 


.200 


: 5 


7 


14 


86 


0 


0 


100 


14 



52 



Table XVII (A): EMTa trained as of June, 1975 



N-462, 1 1 Classes 



Type of 
Organization 



Previous 
Training 



Sex 



Education 



Age 




Comm 


221 


50% 


Mun 


105 


24% 


Vol 


113 


/26% 


CPR 


21 1 


47% 


C. 


228 


51% 


'a.r.c. 


285 


64% 


NATI 


72 


15% 


91A&91B 


30 


* 6% 


Arm. Forces 






Male 


439 


95% 


Female 


23 


5% 








<12 yrs 


36 


8% 


12 yrs 


252 


57% 


13-15 


127 


29% 


16+ 


32 


7% 


^20 


flJ 31 


6,7 


21-25 


117 


25.4 


26 30 


103 


22.3 


^ 31-35 


101 


21.9 


^6-40 . 


54 


11.7 


41-45 


' 30 


6.4 


46+46 


26 


6.6 



/ 



4 


.-^ 




1 ' 

Table XVII (B): EMT total case experience 














Drivers 








Attendants 






• 


Total cases 
Carriad 


/ 


% of all 
survfiyad EMTs 


"Voof drivers 
(185) 




% of all 
surveyed EM fs 


iT 

%of 
attendants 

(203) 


'fofa/ as . 
attendants 
or 
drivers 


% 




0 

«10 
11-60 

61-100 ^ 
101-100 
201-300 ^ 


67 
115 
46 

'13 
■ 10 
1 


— « 

26.6 
45.6 
18.2 / 

5.2 

4.0 
- 0.4 ' 


0 

6>.2 
24.9 
7.0 
5.4 
0» 


49 

•124 

55 
• 16 
9 
0 


19.4 
4d.2 
21l8 
6.0 
3.6 
0 


6l7\ 
27.1 • 

0 ' 


0 
1M1 
49 
36 
17 
7 


0 

56.0 
. 19.4 V 
15.1 
.6.7 
2.8 


-ERIC 


# 


25^ 


100% 
* 


100% 


262 




100% ^ 

e . 


100% 


252 


100% 



Table XVIII: Comparison of EMT parformanca by total caaa volume 
^ A. DX: Myocardial Infarction ^ 



EMT total 
case volume 
In survey 
(as attendant) 



>100 
<10 



>10Q 
<10 

>100 
<ip 

>100 
<V0 

>100 
<10 



#EMT s 



#MICa9os 



9 
29 



64 

62 



31 1 1 

(369) (13 U 

24 10 

(36 7) (16 1) 



23 
(27 4) 

14 
(22 6) 



r 



D.DX: Pulm. edema 

3 13 



9 



10 



£. DX: Fractured hip 

6 13 



1 1 



18 



3 

(23.1) 
1 

(10) 



1 

(77) (53 
2 6 
(20) 



^B) 

6 

(60) 



3 9 

(23. 1) (69.2) 



5 

(27.8) 



6 



#n %A+C 



19 
(22 6) 

13 
(21 0) 



9 


27 


6 


5 


5 


1 1 




(22 2) 


(18.5) 


(18 5) 


(40,7) 


12 


14 


2 


4 


4 


4. 






(14 3) 


(28.6) 


(286) 


(28.6) 


c. 


DX: Stroke 










9 


30 


11 


12 


2 


5 






,(36 7) 


(40.0) 


(67) 


(16.7) 


27 


50 


8 


32 


1 


9 




* 


(160) 


(64.0) 


(2.0) 


(18.0) 



1 

(10). 



1 

(27) 
, 4 



54 

(64 3) 

38 
(61 3) 



(40.7) 
6 

(42.9) 



13 



2 10 
(15.4) (769) 



7 

(70) 



3 

(23.1) 
8 



(33.3) (16.7) (22.2) (44,4) 



53 



Table XIX: EMT diagnoatic/treatment matrix Values for each of 10 diagnosK^ conditions 

by socioeconomic quintlle 

/AV Die: Myocardial infarction ' (B). Dx: Pulmonary edema 



Pt. 

SES 


N 


A 


B 


C 


D 


Total % 
A+C 


Pt. 

SES 


N . 


A 


B 


C 


0 


Total %. 

A4-C ' 


1 


37 
(20.4) 


11 

29.7 


7 
18.9 


10 
27.0 


9 
24.'3 


56.7^ 


1 


t 

3 

(12:5) 


1 

33 3 


• 

0 
0 


« 

1 

33.3 


1 

33 3 


66.6% 


i 


43 

(29.8) 


13 
30.2 


8 
18.6 


11 
25.6 


11 
25.6 


SS.8% 


2' 


5 

(20.8) 


1 

20.0 


1 

20.0 


i 
40.0 


T 

20.0 ». 


60.0% 


3 


38 
(21.0) 


12 

31 e 


— ^ — V- 

7 
18.4 


10 
26.3 


9 

23.7 


57.9% 


3 


6 

(28.0) 


2 

33.3 


1 ' 
16.7 


3 

50.0, 


0 
0 


83.3% 


4 


39 
(21.5) 


13 
33.3 


7 
17.9 


10 
25.6 


9 

23.1 


58.9% 


4 


5 

(20.8) 


1 

20 


1 

20 


3 

60 


0 
0 


80% 


8 


24 


8 

39.3 


5 

20.8, 


« 

25.9 


5 
20.8 


58.3% 


5 


5 

(20.8) 


2 

40-1' 


0 
0 


2 . 
40 


1 

20 


80% 


Totalf 


101 

(100%) 


87 
(81.8) 


(18.8) 


47 

(28.0) 


» 

^ 43 

(23.8) 


67.5% 


Totals 

* 


24 

(100%^ 


7 

(29.2) 


3 

(12.5) 


11 
(46.8) 


3 

(125) 


76'>% 



ERIC 



41 



Table XIX: EMT dlagnoiflc/treatment matrix values for each of 10 diagnostic conditions 

by socioeconomic quintlle (continued) 

^ ■ . / 

54 (C)* Ox: Emphysema , (E). Ox; Stroke 

Pt. I Total % Pt. Total % 

SES N A B C ID A^C SES M A B C D A^C<^ 



72 1.22 1 14 28 1 3 

(17.1) 28.6 14.3 28.6 26.6 57.2% (13.2) 14.3 57 1 7 1 21 4 21.4% 



ERIC 



2 


8 

(19.5) 


2 • 

25 


1 

12.5 


2 

25 


3 

37.6 


50% 


2 


14 

(132) 


2 
14.3 


9 
64.3 


1 

7.1 


2 
14,3 


21.4% 


3 


12 

(29.3) 


3 
25 


2 

16,7, 


3 

25 


' 

4 

33.3 


50% 


3 


29 
(27.4) 


6 

20.7 


17 
58.6 


2 

6.9 


4 

13,8 


27?6% 




8 

(19.5) 


2 ■ 
25 


1 

.12.5 


3 

37 5 


2 

25 


57.5% 


4 


21 
(19.8) 


< 4 

19.0 


13 
61.9 


1 

4.7 


3 
14.3 


23.7% 


5 


6 

(14.6) 


1 

16.7 


1 

16.7 


\. 2 
33.3 


2 
33 3 


500% 


5 


28 
(26.4) 


4 

14.3 


18 
64.3 


1 

3.6 


5 
17.9 


17.9% 


Totals 


41 
(100%) 


10 
(24,4) 


6 

(14.6) 


12 
(293) 


13 
(31.7) 


53.7% 


Totals 


106 
(100%) 


18 

(17.0%) 


65 
(61.3%) 


6 

(5.7%) 


17 
(16.0%) 


22.7%* 


Pt. 

SES 


N 


" / 

(D). Dx: Arrhythmia 

A B C 


D 


To\a\ % 
A+C 

1^ 


Pt. 
SES 


N 


(F). Dx: Fractured Ankia 

A B C D 


Total % 
A+C 


1 


10 
(13.0) 


7 

' 70 


- 1 
10 


1 

10 


. 1 
10 


80% 


• 


— 

1 

(5.0) 


0 
0 

4. 


0 
0 


1 

100 


0 
0 


100% 


2 


16 
(20.8) 


10 . 

62.5 


2 
12,5 


1 

6.2 


3 ' 
18.7 


68.7% 


2 • 


9 

(15.0) 


2 
66.7 


0 
0 


1 

33.3 


0 
0 


100% 


3 


19 
(24.7) 


« 

13 
684 


2- 
10.5 


y 

2 
10.5 


2 
10.5 


78.9% 


3 


3 

(15.0) 


2 
66.7 


0 
0 


1 

33.3 


0 


100% 


4- 


13 
(18.9) 


10 
76.9 




1 

7.7 


1 

7.7 


84.6% 


4 


5 

(26.0) 


3 

60 


0 
0 


2 

40 


0 

»0 


iOo% 


S 


19 
(24.7) 


15 
79.0 


0 
0 


2 

10.6 


2 
10.5 


• v/ 

tf9.5% 


6 


8 

(40.0) 


4'- 
50 


0 
0 


4 

50 


0 
0 


100% 


Totait 


77 


.M 
(71.4%) 


6 

(7.»%) 


7 

(9.1%) 


9 

(11.7%) 


83.1% 


Total* 


20 
(100%) 


11 
(56%) 

4 


0 


9 

(46%) 


0 


10ft% 



i 



Tabl« XIX: EMT di«gnottlc/tr«atm«nt matrix vahiat lor each of 10 diagnostic coniHtlona 

by aocl/aconomic quintlla (continued) 



Pt 

SES 


(Q). Dx: Fractured tibia/fibula 

N A B C D 


Total % 
AfC 


Pt. 
SES 


N 


(1). Px: Fractured F^mui 

ABC 


D 


Total % 
A + C 


1 


(103) 


0 
0 


- 1 
25 


1 

25 


2 

50 


25% 


1 


1 

(4 5) 


0 


0 


1 

100 


0 


100% 


2 


5 

(12.8) 


2 

40 


2 

40 


0 


1 

20 


40% 


2 


3 

(13.6) 


1 

33 3 


0 


0 


2 
66.7 


33.3% 


3 


6 

•(15.4) 


1 

16.7 


3 

50 


1 

16.7 


1 

16.7 


33 4% 


3 


(18.2) 


1 

25 


1 

25 


2 

50 


0 


75% 

r 


4 


8 

(20.5) 


1 

12.5 


M 
12.5 


2 

25 


4 

50 


37.5% 


4 


4 

(18.2) 


1 

25 


0 


2 

SO 


1 

25 


75% 


5 


18' 
(41.0) 


3 
18.8 


4 

25 


4 

• 25 >^ 


5 

31.2 


43.6% 


5 


1 0 

(45.5) 


3 

30 

—4 


0 
0 


5 

50 


2 

20 


80% 


Totals 


39 

(100%) 


7 11 . 8 13 
(17.9%) (28.2%!^ (20.5%) (33.3%) 


36.4% 


% 

Totals 


(100%) 


6 

(27.3%) 


1 

(4.5%) 


10 5 
(45.4%) (22.7%) 


7?^^ 7% 


Pt: 

SES 


N 


(H). Dk: Lacaratlon 

A B C 


D 


Total % 
A+C 


R. 

* 


N 


(J). Dx: Fractured hip 

A B C 


D 

f 


Total % 
A+C 


1 


50 
(9.4) 


24 

48 . 


17 
34 


4 

8 


5 
10 


56% 


1 


5 

(10.2) 


1 

20 


2 

40 


1 

20 


1' 
20 


40% 


2' 


64 

(12.0) 


32 
50 


19 

29.7 


6 

9.4 


7 
10.9 


59.4% 


/ 2 


7 

(14.3) 


2 
28.6 


3 
42.9 


0 


2 
28.6 


28.6% 


3 


65 

(15.9) 


42 


28# 

32.9 


6 

7.1 • 


9- 
10.8 


. 56.5% 


3 


7 

(14.3) 


2 
28.6 


3 
42.9 


1 

14.3 


1 

14.3 


42.9% 


4 


101 

•(18.9) 


55 
54.0 


29 
28.7 


9 

8.9 


8 

7.9 


63.4% 


f 

4 


10 
(20.4) 


3 

30 


40 

« 


2 

20 


1 

10 


50% 
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893 

(43v7) 


isa ' 

82.4 


TO 

\30.0 


20 

iB.e 


21 
9,0 


61>0% 


5 


20 
(40.8) 


6 

30 


9 

45 


. 2 .. 
10 


3 
15 


40% 



Total* 49 14 21 6 8 

(100%) (W,8%) (*a.9%) (12.2%) (13.3%) 40.8% 



Ta6l« XX: EMT dl«onottlc/tr«atm«nt matrix 
valuatfor aggrtgata of 10 diagnoatic conditions 
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48 


\ 


23 
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36.4 




17 4 


18.2 


53 8% 


2 


loa 


C7 




24 


32 






15.4% 


39.9 


26.8 


14.3 


19.0 


54.2% 


3 


209 


64 


64 


31 


30 






t9. t% 


40.2^ 




14 a 


14,4 


66 0% 


4 


214 


93 


57 


35 


29 






19.6% 


43.0 


Z6.8 


16.4 


13.6 


59 9% - 


5 


369 


166 


107 


46 


46 






33.8% 


45.5 


290 


13.0 


12.5 


58.5% 


Totals 


1092 


460 


310 


161 


161 




(100%)(42.1%) 


(28.4%) 


(14.7%) 


(14.7%) 


568% 
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National Oiitt-r for Healih Servit t-s Ri'st-aic h puh- 
lUatioiis of intcit'st to the health- (oniniUiiity are 
availaJ)le on request to NCHSR, Office of Srien- 
tific and Technical Information, »7()() Fast West 
Highwi«7, Room 7-44, Hyattsville, MD 20782 (tele- 
phone: SO 1/436-8970). Mail recjuests will be facili- 
tated by enclosure of a self-addressed, self- 
adhesive mailing label. These publications alslo are 
available for sale through the National 1 echnical 
Informaticm Service (NTIS), Springfield, VA 
22161 (telephcme: 703/557-4650). PB and HRP 
numbers in parentheses are NTIS order numbers. 
Publications which are out of stock in NCHSR are 
indicated as available only from NTIS. Prices may 
be obtained from the NTIS order desk on recjuq^st. 

Research Digests - »- 

The Reliearch Digest Series provides overviews of 
significant research supported by NCHSR. The 
series describes either ongoing or completed proj- 
ects directed toward high priority health services 
problems. Issues are prepared by the principal in- 
vestigators performing the research, in collabora- 
tion with NCHSR staff. Digests are intended for 
an interdisciplinary audience of health services 
planners, administrators, legislators and others 
who<4nake decisions on research applications. 
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cal Record (PB 266 881) 



59 



Resosrch Summaries 

The Research Summary Series provides rapid access 
to significant results of NCHSR-supported re- 
search projects. 1 he series present executive 
summaries prepared by the investigators at l,he 
completion c)f the project. Specific Hndings are 
highlighted in a more concise form than in the 
final report. The Research Summary Series is in- 
tended for health services administrators, plan-, 
ners, and other research users who recjuire recent 
findings relevant to immediate programs in healthi* 
seKvices. • * 
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Policy Rsssarch . « 

The Policy Research Series describes findings from 
the research program that have rti^or significance 
for policy issues of the moment. These papers are 
prepared by members of the staff of NCHSR or by 
independent investigators. The series is intendied 
specifically to inform those in the puljMc and pri- 
vate sectors who ^ust consider, design, and im- 
plpment policies affecting the delivery of health 
services. 
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RM#«rch Reports 

Thv Research Report Series pii>vi(l( s sigiuiuaiit k - 
search reports in iheir eiUirtMy upon the roiiiple- 
tioii of the project. Research Reports are de- 
veh)ped by the priiuipal investigators who con- 
ducted the research, and are directed to selected 
users of health services research as part of a con- 
tinuing NCHSR effort to expedite the xlissemina* 
tion of new knowledge resulting from its project 
support. 
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grants and contracts, and administrative informa- 
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